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NTIL the last decade, the diagnosis of 

dissecting aneurysm was rarely made 
during life. Now, as the result of many 
thorough studies of the disease processes 
and their physical manifestations, sufficient 
facts have been accumulated to allow the 
diagnosis to be made with relative fre- 
quency. This paper presents some of the 
facts and conclusions derived from a review 
of the literature and study of the material 
available at the State University of Iowa, 
with emphasis on correlation of pathologic 
and roentgenologic aspects. Six cases with 
roentgenologic findings are briefly de- 
scribed. 

In dissecting aneurysm of the aorta, 
blood dissects through a tear or split in the 
coats to produce an intramural hematoma. 
It differs from other aneurysms in that the 
lumen is usually not enlarged by the dis- 
section, but remains constant in size or is 
made smaller by the hematoma. 

Most dissecting aneurysms occur in per- 
sons forty years of age or older. In the 300 
cases analyzed by Shennan, more than 
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half ($9 per cent) occurred after the age of 
fifty years, and approximately one-third 
after the age of sixty. They occur less com- 
monly in children, although the most ex- 
tensive_aneurysm reported occurred in a 
fifteen year old boy.’ Of Shennan’s cases, 
65 per cent occurred in men and 35 per 
cent in women, with little difference in 
sex incidence until after fifty years of age, 
when the percentage in men rose. 

In the ten year period, 1939 to 1949, 
dissecting aneurysm of the aorta was found 
in 15 of 3,188 consecutive autopsies at the 
State University of Iowa, an incidence of 
1 in 212. Holland and Bayley* have found 
an incidence of I in 381 autopsies, which is 
essentially in agreement with most reported 
figures. 

This study indicates that there are in 
general two types of dissecting aneurysms 
of the aorta. The first, here referred to as 
the classical type, is associated with wide- 
spread necrosis of the media, often with 
extensive dissection of the coats. The 


second, or arteriosclerotic type, is charac- 
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terized by severe arteriosclerotic changes 
in the intima and media preceding dissec- 
tion. 
DISSECTING ANEURYSM OF THE 
CLASSICAL TYPE 

The strength and elasticity of the normal 
wall of the aorta lies chiefly in the media, 
which consists of compact layers of smooth 
muscle fibers alternated with wavy bundles 
of elastic fibrils. Specific degenerative 
changes in the media lead to the initiation 
of dissection in the classical type of 
aneurysm. These changes have been classi- 
fied into five types by Sailer,*! and involve 
the collagenous and elastic tissue, muscle, 
and ground substance of the media in 
varying degrees. Cystic changes in the 
media, first described by Erdheim,’ occur 
mostly in the ascending portion of the 
aortic arch. Rottino*® examined 210 aortas 
from routine autopsies for evidences of 
cystic changes, and was able to find them 
in only 7. 

In 6 cases of classical dissecting aneu- 
rysm, 3 of which are not presented here 
because of lack of roentgen studies, the 
changes seem to agree essentially with 
Types 1, 3 and 4 (Sailer) (Fig. 1 and 2). 


Extensive hyaline changes in the inter- 
lamellar connective tissues (Type 2) do 


Fic. 1. Medial necrosis with mucoid degeneration. 
High power magnification, illustrating extensive 
destruction of elastic lamellas, and mucoid degen- 
eration of interlamellar smooth muscle. Note the 
absence of inflammatory response. 
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Fic. 2. Medial necrosis, nonexudative degeneration 
of smooth muscle. High power magnification. The 
elastic lamellas with their characteristic undula- 
tions are intact. Note the band of interlamellar 
necrosis, with total absence of nuclei. There is no 
inflammatory response. 


occur in some of the aneurysms of the 
older age groups, but these are believed to 
stem from arteriosclerosis. No instance of 
Type 5 was found in this series. A most 
striking finding, however, was the remark- 
able extent of the necrosis in 2 cases aged 
twenty-four and twenty-six. This necrosis 
involved both elastic and muscle elements 
throughout the entire media of some seg- 
ments, and was apparently so acute that 
there was little evidence of repair. Such 
extensive necrosis results in great weakness 
of the aortic wall, so that the layers may 
be separated by rubbing them between the 
fingers. 

The etiology of such degeneration of the 
media is obscure. Atherosclerosis, medial 
necrosis and dissecting aneurysm have 
been produced experimentally in rabbits 
by repeated injections of epinephrine.”?’ 
Arsphenamine, nicotine, alcohol, choles- 
terol, and diphtheria toxin have also been 
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suggested as agents toxic to the media. A 
specific toxic agent in syphilis has been 
suggested by Gsell,!® but its existence has 
never been proved. Dissecting aneurysm 
has occurred during the last trimester of 
pregnancy in numerous cases.}*.?5.33 The 
lesions of rheumatic fever were believed to 
be responsible in at least one instance.” 
Congenital medial deficiency and medial 
thinning, observed in connection with de- 
velopmental anomalies such as arachno- 
dactyly and coarctation of the aorta, may 
be responsible for some congenital and 
dissecting aneurysms of the aorta.!:417-4 
Recently, some very important evidence 
has been uncovered, by Ponseti and Baird,** 
who in studying the etiology of scoliosis, 
fed a diet of 50 per cent sweet peas to grow- 
ing rats. He was able to produce scoliosis in 
rats fed with this diet, but also found that 
30 per cent of his animals developed dis- 
secting aneurysm of the type described 
here as classical. 

There is considerable difference of opin- 
ion regarding the relationship of syphilis to 
dissecting aneurysm. Shennan did not find 
syphilis a prominent factor in the etiology 
of dissecting aneurysm; and Sailer,‘ in 
reviewing the literature on dissecting aneu- 
rysm associated with syphilis, concluded 
that syphilis hinders the development of 
dissecting aneurysm through scarring of the 
media. Weiss* concurs in this opinion. 
Others believe that syphilitic aortitis 
neither prevents nor predisposes to the de- 
velopment of this condition.*’ The intimal 
scarring, thickening, and  cicatrization 
which accompany syphilitic aortitis fre- 
quently undergo atherosclerotic degenera- 
tion with calcification when the aortitis is 
scarred and inactive.” Such calcification is 
found in the typical distribution of syphi- 
lis. 

Location and Mechanism of Internal 
Rupture. In the classical..type, the chief 
sites of internal rupture are the ascending 
aorta a few centimeters above the aortic 
valve and the descending aorta near the 
isthmus and ligamentum §arteriosum.® 
These two points are the junctions of the 
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relatively immobile portions of the aorta 
with the less firmly supported arch,*"** and 
interestingly enough, are also the sites 
frequently involved in traumatic rupture of 
the aorta." The first few centimeters of the 
ascending aorta is enveloped in the superior 
reflection of the pericardium, and is in 
contact with the distended pulmonary 
aorta and right pulmonary artery, which 
immobilize this portion of the vessel. The 
thoracic aorta, beginning at the level of 
the fourth thoracic vertebra, is firmly 
fixed by the root of the left lung, the 
intercostal arteries, the spine, and the 
reflections of the left pleura.** Wilens,** in 
his investigation of the changes of senility 
in the aorta, has observed that the im- 
mobilized segments of the aortic wall are 
the first to lose their elasticity. This fact 
may indicate that the aorta in these areas is 
potentially weaker. 

Loeffler®® believes that the abrupt dias- 
tolic recoil following closure of the aortic 
valves causes longitudinal stretching of the 
ascending aorta. This added strain may in 
some measure account for the high inci- 
dence of rupture in this region. In both the 
ascending aorta and the region of the 
isthmus, tears of the intima and media are 
most often transverse. In 1 of Shennan’s 
cases the tear passed spirally around the 


Fic. 3. The dissection. The layers are separated at 
the junction of the middle and outer thirds of the 
media, and “healing” has occurred. Note the 
atherosclerosis of the new intima. 
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circumference of the ascending aorta one 
and one-half times. Longitudinal, oblique, 
and serrated or angular tears may also 
occur.® 

Dissection occurs most frequently at the 
junction of the middle and outer thirds of 
the media (Fig. 3), progresses proximally, 
distally, or in both directions, and involves 
all or a portion of the circumference of the 
aorta. If the descending aorta is completely 
encircled, the intercostal arteries may be 
divided within the aortic wall, and may 
receive their blood supply from the dissect- 
ing hematoma. Dissection is also prone to 
extend into the walls of the greater 
branches of both the thoracic and ab- 
dominal aorta. The extent of the dissection 
is extremely variable. In the most exten- 
sive case reported it extended into the 
posterior tibial artery of the left leg.”? The 
dissection in the classical type is usually 
more extensive than that found in the 
arteriosclerotic type, but it may be limited 
because of external rupture and death. 

Shennan, Sailer, and others, in studying 
cases of dissecting aneurysm due to idio- 
pathic medionecrosis, have found that 
rupture rarely occurs through atheroma- 
tous plaques and ulcers in the intima. 

It is interesting to speculate which occurs 
first, the rupture or the dissection. The 
belief most widely accepted is that the 
medial degeneration with cyst and cleft 
formation is responsible for intramural 
hemorrhage which expands, dissects, and 
secondarily ruptures into the aortic lumen. 
Reports of dissecting aneurysms in which 
no medial or intimal rents were discovered 
lend considerable support to this opinion. 
Bourne and Mills’ have recently reported a 
a case in which multiple hematomas were 
discovered in the media without intimal 
rupture. Shennan believed, however, that 
the pressure from such minute vessels as the 
vasa vasorum is less likely to cause rup- 
ture of the media and intima than is the 
internal pressure of the aorta, and that 
internal rupture is a prerequisite to dis- 
section. It is probable that either mecha- 
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nism may, under favorable circumstance, 
effect the initial dissection. 

Once dissection occurs, a sac is produced 
which bulges into the lumen of the aorta 
and tends to divert the blood stream into 
the intimal tear and the new intramural 
lumen. In smaller vessels, such behavior 
often results in total occlusion of the vascu- 
lar lumen, but in the aorta, either the 
lumen is only partially occluded or second- 
ary intimal tears allow the circulating 
blood to re-enter the main lumen. These 
secondary ruptures occur frequently at the 
level of the diaphragm or at the bifurcation 
of the abdominal aorta. In Case rv, the 
transient cyanosis of the lower abdomen 
and extremities leads one to suspect that 
there was momentary total occlusion of the 
descending aorta, with circulation re-estab- 
lished by re-entry. In Shennan’s series of 
218 aneurysms, 26 showed re-entrance 
ruptures. The percentage of re-entrance 
ruptures in “healed” aneurysms is some- 
what higher. Jones and Langley® have 
further analyzed some of Shennan’s figures, 
and have concluded that when re-entry did 
not take place, 96 per cent of the patients 
died in five weeks, whereas when the circu- 
lation was re-established, only 28 per cent 
died in the first five weeks. Re-entry occurs 
most frequently when an obstruction, such 
as the diaphragm or bifurcation of the 
abdominal aorta, is reached. 

Death was due to external rupture of the 
aneurysm into the pericardial sac in 70 per 
cent of Shennan’s cases.** Other sites of 
external rupture are into the pleurae, 
esophagus, mediastinum, pulmonary artery, 
right auricle, peritoneal cavity, and the 
retroperitoneal tissues. A small percentage 
of cases die of cardiac failure.’° Approxi- 
mately Io per cent of dissecting aneurysms 
heal, and acquire secondary circulation 
through the channel of the dissection.“ In 
a small number of these cases, endotheliza- 
tion of the lining of the new channel occurs 
(Fig. 3) and atheromatous changes with 
calcification may take place in this new 
intima. 
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DISSECTING ANEURYSMS OF ARTERIO- 
SCLEROTIC ETIOLOGY 

The second type of dissecting aneurysm 
has little in common with the classical 
type. It differs in etiology, location, age 
incidence, and mortality. Aneurysms of this 
tvpe are the result of two manifestations of 
arteriosclerosis commonly seen in the aorta; 
i.e., senile sclerosis of the media and 
atherosclerosis of the intima. 

There has been considerable investigation 
into the nature of senile changes of the 
media. Wilens** observed that the ability 
of elastic fibers to recoil on relaxation is 
dependent upon their wavy or undulating 
structure, rather than on ability to stretch 
like a rubber band. His studies on the 
elasticity of the aortic wall indicate that 
with loss of elasticity there is a correspond- 
ing loss of the undulations in the elastic 
lamellas. This loss of elasticity was found 
to develop at a uniform rate for a given 
area of the aorta, and appears to affect all 
persons to approximately the same extent. 
With aging there is a constant, fairly 
uniform decline in elasticity. Further stud- 
ies by Hass!*?° demonstrate that with 
aging there is diffuse collagenous replace- 
ment of the interlamellar structures. This 
has a splinting effect on the elastic lamellas, 
so that in the dilated, sclerotic aorta the 
elastic network is always under tension. 

Wilens found that the greatest loss of 
elasticity appeared at the bifurcation of the 
aorta and in areas most rigidly attached in 
situ, such as the portion of the descending 
aorta in contact with the spine. He noted 
that atheromatous degeneration occurred 
earlier in these areas than in the surround- 
ing intima. 

Blumenthal, Lansing and Wheeler? de- 
termined the amount of calcification of the 
media that occurs with senility by using 
microincineration techniques. They con- 
cluded that medial calcification increased 
with aging and hypertension, and found the 
greatest amounts near atheromas. 

These diffuse changes in the media re- 
sult in weakness and permanent dilatation 
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Fic. 4. Arteriosclerotic aorta. There is straightening 
of the elastic lamellas, with collagenous replace- 
ment and hyalinization of interlamellar structures. 
The deep staining areas in the upper half represent 
collections of inflammatory cells, which are an in- 
cidental finding. Note the large atheroma below. 


of the aorta, and though due largely to 
aging, must be considered, along with the 
changes of atherosclerosis, as factors pre- 
cipitating the dissection. Both types of 
changes are illustrated in Figure 4. The 
intimal lesions of atherosclerosis not infre- 
quently ulcerate or calcify, and are usually 
surrounded by zones of extensive degenera- 
tion involving both elastic and smooth 
muscle components of the media. They are 
found in greater numbers in the abdominal 
aorta than in the thoracic portion and arch; 
when found in the arch, however, the 
lesions are most frequently in the region of 
the root. They are not confined to the 
intimal coat, but often involve a major 
portion of the media as well. Dissection 
and rupture may occur when the circulating 
blood gains access to the weakened media 
through these atheromatous ulcers and 
fissures. 
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Mallory®® has observed that when dis- 
section does occur through such intimal 
lesions, the extent of the dissection is 
usually minimal; and if there is external 
rupture, it occurs near the primary intimal 
lesion. Twelve of the 15 cases of dissecting 
aneurysm autopsied in a ten year period 
at the State University of Iowa are believed 
to be arteriosclerotic in etiology, and all but 
1 of these dissected through atheromatous 
ulcers or around calcified intimal plaques. 
This 1 case involved the distal 7 cm. of the 
abdominal aorta and the proximal right 
common iliac artery. It completely sur- 
rounded the aorta, and had ruptured 
neither internally nor externally. 

A dissecting aneurysm of arteriosclerotic 
etiology is less likely to be fatal than one 
of the classical type. Eight of the 12 arterio- 
sclerotic dissecting aneurysms studied here 
involved the lower abdominal aorta, and at 
autopsy were found to be incidental to the 
cause of death. The average age of these 12 
patients was 69.6 years; the youngest, 
fifty-nine years of age, the oldest, eighty. 

Only a small percentage of arterio- 
sclerotic aneurysms occurs in the thorax; 
this is consistent with the distribution of 
atherosclerosis in the aorta. However, 
thoracic arteriosclerotic dissecting aneu- 
rysms may rupture externally into the same 
structures as classical dissecting aneurysms. 
In the abdomen, the dissection not un- 
commonly terminates with external rupture 
into the retroperitoneal tissues and the 
peritoneum. Extensive extravasation of 
blood into the mediastinum and pleurae 
has occurred when the rupture was high in 
the abdomen. 


CLINICAL FEATURES OF DISSECTING 
ANEURYSMS 


The onset of dissecting aneurysm is 
usually characterized by extremely severe, 
tearing, shocking pain which usually origi- 
nates in the chest and may follow the 
course of the dissection into the abdomen. 
A direct relationship exists between the 
location of the pain and the site of dissec- 
tion. The onset of dissection is often pre- 
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ceded by some activity which produces a 
sudden rise in blood pressure, such as a 
strain from lifting or at stool, or extreme 
emotional excitement.*® Pallor, sweating 
and unconsciousness often follow in rapid 
order, and the patient may die immediately 
from rupture into the pericardial sac or 
from exsanguination into the chest or 
abdomen. Severe pain is not always pres- 
ent, however, and in some instances the 
initial symptoms occur while the patient is 
resting. If the dissection proceeds slowly, 
there is usually little if any accompanying 
pain. Occasionally the symptoms are eftec- 
tively masked by those of another disease. 

If the patient survives the initial attack, 
other symptoms will appear upon extension 
of the dissection. The blood pressure may 
rise again to higher than normal levels. 
Myocardial infarction, bundle branch 
block, and ventricular fibrillation have 
occurred when the dissection penetrated 
around one of the coronary arteries and 
diminished the size of its lumen.” 

The pulses may be unequal in volume in 
opposite extremities, and if the dissection 
extends along a large vessel a double 
asynchronous pulse may be palpated.* In 1 
case presented below, opposite carotid 
pulses were asynchronous. Elevated venous 
pressure may result from the pressure of 
hemorrhage into the mediastinum or peri- 
cardial sac. Visual disturbances and un- 
consciousness have resulted from extension 
of the dissection into the carotid arteries, 
with partial or complete occlusion of their 
lumens. Occlusion of the intercostal and 
lumbar arteries with resulting ischemia of 
the cord has been blamed for evanescent 
and bizarre neurological disturbances. 
Spontaneous periarterial sympathectomy 
produced by the dissection may cause 
sensations of heat although the body 
temperature remains normal. Occlusion of 
the subclavian or iliac arteries may be 
permanent and may result in gangrene of 
the extremities. When the renal and 
mesenteric arteries are involved, hema- 
turia, melena, abdominal distention, and 
ileus may occur. Fever, leukocytosis and 
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anemia are common. Thrills and bruits 
have been frequently observed.?® 

The heart is usually enlarged, and signs 
of pericardial and pleural effusion may be 
found. Pleural effusion, when present, is 
usually on the left side.*® The cause for 
this is not readily apparent, but may be due 
to the close anatomical relationship be- 
tween the left pleura and the descending 
aorta. Blowing, rumbling murmurs are 
commonly heard over the supracardiac 
region. Electrocardiographic studies seem 
not to be diagnostic in dissecting aneu- 
rysm.’ Compression and displacement of 
the esophagus and trachea may cause 
dysphagia, cough, cyanosis, and even sufto- 
cation. 

When the dissection occurs in the ab- 
dominal aorta, the pain is usually localized 
to the abdomen, and is often accompanied 
by rigidity and tenderness. The aneurysm 
can often be palpated through the abdomi- 
nal wall. Ecchymoses in the subcutaneous 
tissues of the flank, inguinal region, and 
scrotum have occurred following retro- 
peritoneal hemorrhage.” 

Dissecting aneurysms in the thorax may 
simulate myocardial infarction, cerebral 
embolism or hemorrhage, pulmonary em- 
bolism, peripheral vascular embolism or 
thrombosis, spontaneous pneumothorax, 
and mediastinal emphysema. In the abdo- 
men they simulate nephrolithiasis or 
ureterolithiasis, ruptured hollow viscus, 
appendicitis, acute pancreatitis, and other 
abdominal inflammations, which may lead 
to surgical exploration. 


ROENTGENOLOGIC FEATURES OF 
DISSECTING ANEURYSMS 

Almost never is the diagnosis of dissect- 
ing aneurysm of the aorta made by the 
radiologist without recourse to the history 
and physical findings. Some roentgeno- 
grams are suggestive enough of this condi- 
tion to warrant further investigation, but 
without a good history, the roentgen diag- 
nosis of dissecting aneurysm is always difh- 
cult. There are findings, however, which 
justify the primary roentgen diagnosis of 
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dissecting aneurysm. These will be dis- 
cussed later. 

A valuable aid in the diagnosis is a 
roentgenogram of the chest taken prior to 
the onset of the dissection. If such a film 
is available, comparative measurements of 
the supracardiac shadow and the diameter 
of the aortic knob may show an increase 
in their size which cannot be satisfactorily 
explained on any other basis than that of 
dissecting aneurysm. Of course, for such 
measurements to be valid, the roentgeno- 
grams must have been taken with com- 
parable technique and with the patient in 
the same position. Often there is consider- 
able change in the configuration and the 
width of the supracardiac shadow when the 
position is changed from erect to supine. 
Not as important, but still to be considered, 
is the phase of respiration. An attempt 
should therefore be made to have films 
taken in the same phase of respiration when 
these measurements are to be made. 

Widening of the supracardiac shadow is 
most often seen in dissecting aneurysm of 
the classical type.*? This widening may in- 
volve the entire thoracic aorta, or only a 
small segment of it. The widening may be 
accentuated by extravasation of blood into 
the mediastinum. Localized widening sug- 
gests not only the initial site of the dissec- 
tion, but if it persists over a period of days 
or weeks, particularly if there is intimal 
calcification, it may also indicate that blood 
has entered a limited zone of dissection 
through an atheromatous ulcer or around 
the margin of an atheromatous plaque. 
With the more generalized idiopathic 
medial necrosis, the initial dissection tends 
to be fairly extensive. 

If the patient survives the initial dis- 
section, progress films of the chest may 
demonstrate extension of the process proxi- 
mally or distally. Interest in obtaining a 
complete record of the course of the disease 
must be tempered by respect for the pre- 
carious physical condition of the patient. 
The shadow produced by an extension of 
the dissection along one or more of the 
large branches of the aortic arch is con- 
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sidered to be a pathognomonic sign.‘’ As 
observed roentgenoscopically, the aneu- 
rysm may or may not pulsate. Evidence 
of left ventricular hypertrophy or gener- 
alized cardiac enlargement is usually pres- 
ent. Signs of pericardial effusion may be 
due to extravasation of blood into the 
pericardial sac. 

As the essential feature of the disease is 
a dissecting hematoma which causes con- 
siderable thickening of the shadow of the 
aortic wall, conditions which enable one to 
measure the thickness of the wall con- 
tribute greatly to the accuracy of diagnosis. 
Such conditions occur occasionally in the 
progress of the disease. It has been observed 
that the dissected portion of the aneurysm 
is more radiolucent than the dense central 
core of the aorta,” particularly when the 
dissection involves only the lateral portion 
of the aorta with respect to the projection. 
The width of this radiolucent shadow cor- 
responds closely to the thickness of the 
aortic wall (Fig. 10). 
. Calcification within the intima may 

delineate the inner margin of a dissecting 
aneurysm, as first demonstrated by 
Theodor Canigiani® in 1932. Atherosclero- 
sis, the chief cause of intimal calcification, 
is often present in dissecting aneurysms, 
and syphilis, which causes intimal calcifi- 
cation in a younger group, is present in 
nearly 10 per cent of dissecting aneurysms. 

Intimal calcification, if sufficiently dense, 
can be demonstrated roentgenographically 
throughout the entire circumference of the 
aorta, particularly if the background is of 
high radiolucency. More often, when the 
background is dense or the plaques are 
thin and lightly calcified, only calcification 
tangential to the projection is visualized. 
It is this tangential calcification that is of 
particular value in determining the thick- 
ness of the aortic wall. No problem is 
encountered in determining the outer 


margin of the aneurysm when its shadow 
lies in contrast to the radiolucent back- 
ground of the pulmonary fields. It is ap- 
parent that in the chest optimal circum- 
stances exist for the visualization of both 
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intimal calcification and the lateral margin 
of the aneurysm. The normal aortic wall 
measures 2 to 3 mm. in thickness, and 
where thickening of the wall secondary to 
syphilitic: aortitis occurs, or where there 
are superimposed shadows of pericardial or 
pleural reflections, measurements of 5 mm. 
are not uncommon. Measurements ap- 
proaching I cm. suggest a dissecting hema- 
toma between the arterial coats, and with 1 
cm. or more, there can be little doubt of it. 

When the background is of the same 
density as the aorta as in the abdomen, 
special procedures may be necessary to 
determine the outer limit of the vessel. 

Retroperitoneal and intraperitoneal injec- 
tions of air have been suggested by several 
investigators®*® to furnish a_ radiolucent 
background for the visualization of abdomi- 
nal aneurysms of arteriosclerotic etiology, 
and this method should be equally useful 
in determining the presence of dissection 
within their walls. Barium within the 
esophagus, stomach, or bowel may also 
be used to furnish roentgenographic con- 
trast. Displacement of abdominal struc- 
tures, particularly the kidneys and ureters, 
is of considerable diagnostic importance. 

In at least one instance, an old healed 
dissecting aneurysm has been demonstrated 
by the visualization of calcification within 
the new intimal lining of the dissection as 
well as in the intima lining the aortic 
lumen, thus producing an appearance of 
“double barrel” calcification throughout a 
major portion of the aorta. 

Gillies and Hampton!’ inde- 
pendently observed that in many cases of 
dissecting aneurysm the notch below the 
aortic “knob” becomes obliterated. This 
change may also occur in syphilitic aneu- 
rysm, but the relative infrequency of this 
diagnosis today justifies stronger consider- 
ation of the dissecting type of aneurysm. 

Recently, Paullin and James® have 
demonstrated dissecting aneurysm by the 
use of radiopaque contrast media within 
the aorta. It is probable that this technique 
will find extensive application in the future. 
Laminagraphic studies of the aorta have 
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also proved to be of assistance in deter- 
mining the location and extent of aneu- 
rysmal dilatation.” 

As has been emphasized above, the roent- 
gen diagnosis of dissecting aneurysm has 
its limitations. If there has been extensive 
extravasation of blood into the mediasti- 
num or pleurae, the aortic shadow may be 
entirely obliterated. Without films taken 
before the onset of the disease, it may be 
impossible to differentiate between dissect- 
ing aneurysm and extensive widening and 
tortuosity of the aorta due to arterio- 
sclerosis or syphilis. When intimal calcifica- 
tion is present in either of the above in- 
stances, as is particularly likely in older 
age groups, the thickness of the wall is 
easily estimated and an intramural dis- 
secting hematoma ruled out. Lateral and 
oblique films often give additional infor- 
mation, as well as demonstrate the nature 
of changes in the aortic configuration due 
to scoliosis and dorsum rotundum. Another 
difficulty may arise in the differentiation 
between the shadow of the superior vena 
cava and dissection along the innominate 
artery or the lateral margin of the ascend- 
ing aorta. 


REPORT OF CASES 


Case 1. Entrance Complaint. E. K., a woman, 
aged sixty-eight, was admitted because of 
severe right abdominal pain of three hours’ 
duration. 

Chronology of Symptoms. The onset of pain 
was sudden and knife-like, and became pro- 
gressively worse. She experienced no nausea, 
hematemesis, hemoptysis or melena. She was 
known to have hypertension. 

Physical Findings. Blood pressure, 110/90 
mm. Hg. Forceful pulsations were palpated in 
the right mid-epigastrium; no bruit was heard 
in this region. Rigidity was noted in the right 
upper quadrant. The leukocyte count was 
10,300. Kolmer and Kline tests were negative. 

Roentgen Findings. Retrograde pyelography 
showed lateral displacement of the right kidney 
by a homogeneous mass containing crescentic 
calcification (Fig. 5). 

Operative Procedure. A celiotomy was per- 
formed, and a large aneurysm of the abdominal 
aorta was found. The patient died twenty hours 
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Fic. 5. Case 1. The right ureter and kidney have been 
displaced laterally by the dissecting abdominal 
aneurysm, the inner surface of which is indicated 
by the crescentic intimal calcification. The dissec- 
tion lies between the intima and the tip of the right 
catheter. (The intimal calcification has been re- 
touched for emphasis.) 


following admission. 

Autopsy Findings. Examination through the 
operative incision revealed an aneurysm ex- 
tending from just below the renal arteries to the 
bifurcation of the abdominal aorta. There was 
considerable retroperitoneal hemorrhage. There 
were many calcified plaques in the wall of the 
aorta. Dissection and external rupture had 
occurred on the right side. The autopsy diag- 
nosis was arteriosclerosis and dissecting aneu- 
rysm of the abdominal aorta. 


Comment. Although dissecting aneurysm 
was suspected clinically, the acute ab- 
dominal pain, rigidity, mild leukocytosis 
and occult hematuria suggested an in- 
flammatory lesion, accounting for the ex- 
ploratory procedure. This aneurysm is 
clearly of arteriosclerotic etiology. 


Case 11. Entrance Complaint. F. H., a man, 
aged seventy-four, entered the hospital in a 
state of shock. 
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Fic. 6. Case u. The supracardiac shadow before 
the onset of dissection. 


Chronology of Symptoms. While sitting in a 
railroad station, the patient had slumped over, 
“broken into a cold sweat,” and vomited. On 
admission he was suspected of having a myo- 
cardial infarct. A film of the chest showed 
slight irregularity of the supracardiac aortic 
shadow, which was larger than that observed 
on a film taken two years before (Fig. 6 and 7). 
Kolmer and Kline tests were negative. The pa- 
tient refused to remain in the hospital for fur. 
ther observation. 

Ten weeks later he was brought in for ex- 
amination after having been found lying in the 
street. After a febrile ep‘sode, he left the hos- 
pital a few days later against advice. He was 
admitted for the third time seventeen days 
later, again acutely ill with //aemophilus in- 
fluenzae meningitis, and died on the twentieth 
hospital day. 

Roentgen Findings. The history of acute chest 
pain and the increase in size of the supra- 
cardiac shadow led to a roentgenologic impres- 
sion of dissecting aneurysm of the aorta. Sub- 
sequent films continued to show enlargement of 
the supracardiac shadow. 

Autopsy Findings. There was a small dis- 
secting aneurysm of the aortic arch, which had 
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ruptured with extensive hemorrhage in the 
mediastinum. Dissection occurred around an 
atheromatous plaque in the intima (Fig. 8). 
Histopathologic examination showed extensive 
changes of arteriosclerosis. 


Comment. This aneurysm is characteris- 
tic of the arteriosclerotic type, having origi- 
nated around an atherosclerotic plaque, 
dissected a limited area, and ruptured 
externally near the original dissection. 


Case 1. Entrance Complaint. J. N., a man, 
aged seventy, on admission complained of 
urinary retention. 

Chronology of Symptoms. He had a two year 
history of urinary tract difficulties, and on ad- 
mission had an indwelling catheter in his 
bladder. The initial hospital diagnosis was 
benign prostatic hyperplasia, cystitis and gen- 
eralized arteriosclerosis. 

Physical Findings. On examination, the heart 
was slightly enlarged. Blood pressure was 
155/76 mm. Hg. Kolmer and Kline tests were 
negative. Ths hospital stay was marked by 


Fic. 7. Case 11. The supracardiac shadow has become 
greatly enlarged following onset of dissection. 
There is no apparent change in cardiac size. The 
trachea is shifted to the right. The notch below the 
aortic “knob” is now absent. 
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febrile episodes, and hemolytic Staphylococcus 
aureus was recovered from the peripheral blood 
on several occasions. On the ninth hospital 
day the patient was found dead in bed, fifteen 
minutes after having returned from the bath- 
room. 

Roentgen Findings. An admission film of the 
chest showed tortuosity of the thoracic aorta, 
calcification in the intima of the ascending 
aorta, and pulmonary emphysema (Fig. 9). A 
progress film of the chest demonstrated con- 
siderable cardiac enlargement and prominence 
of the root of the aorta, In comparison with 
the previous examination, there was increase 
in the thickness of the wall of the ascending 
portion of the arch, the measurement between 
the calcified intima and the outer surface of 
the aorta being 1.7 cm. (Fig. 10). The findings 
indicated a dissecting aneurysm of the aorta 
with rupture into the pericardial sac. 

Autopsy Findings. Autopsy revealed a dis- 
secting aneurysm of the ascending aorta which 
had ruptured into the pericardial sac. The sac 
was distended by 300 cc. of clotted blood. A 
thick layer of fibrinous exudate covered the 
pericardial and epicardial surfaces beneath the 
blood clot. Hemolytic Staphylococcus aureus 
was cultured from this exudate. The aortic 


Kic. g. Case 1. Before the dissection. Note the 
prominence of the aortic root, with extensive cal- 
cification of the intima. 


Fic. 10. Case 11. Following dissection. The broad 
zone of relative radiolucency, lateral to the in- 
Fic. 8. Case u. A large irregular crater remains at timal calcification, represents the dissecting hem- 
the site of origin of the dissection. This was a par- atoma. Note also the enlargement of the cardiac 


tially calcified atheroma. shadow. (Calcification retouched for emphasis.) 
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Hic. 11. Case 1. An irregular tear around a calcified 
atheroma on the posterior wall represents the site 
of origin of the dissection. 


intima was thickened, and there were numer- 
ous large atheromatous plaques. A defect in 
the intima was found at the margin of such a 
plaque 6 cm. above the aortic valve leaflets 
(Fig. 11). There was acute cellulitis of the aortic 
wall at this point, and a thick layer of granula- 
tion tissue lined the aneurysm and blood-filled 
spaces outside the aorta. The communication 
between the dissecting aneurysm and the peri- 
cardium could not be definitely demonstrated. 
Histopathologic examination of the aorta 
showed collagenous replacement of the inter- 
lamellar structures with hyaline degeneration. 
The elastic lamellas had lost their character- 
istic undulations. There was extensive atherom- 
atous degeneration of the intima (Fig. 4). 


Comment. Although this aneurysm in- 
volved the ascending portion of the arch 
and ruptured into the pericardial sac, it 
originated in the margin of a calcified 
intimal plaque, dissected a limited area, 
and the underlying changes in the media 
were those of arteriosclerosis. It is interest- 
ing to note the extensive intimal calcifica- 
tion of the ascending aorta in the absence 
of history or serologic evidence of syphilis. 
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Case iv. Entrance Complaint. M. ¥., a man, 
aged forty-six, entered the hospital complain- 
ing of pain in the chest. 

Chronology of Symptoms. The patient was first 
seen in the out-patient clinic five months prior 
to this admission, with a complaint of dizziness 
and flatulence. A chest roentgenogram was re- 
ported as normal (Fig. 12). Kolmer and Kline 
tests were negative. His blood pressure was 
210/140 mm. Hg. 


Fic. 12. 


Case 1v. Posteroanterior roentgenogram 
taken at the time of the first examination. Note 
contour of the left ventricular hypertrophy. 


Three days prior to this second admission, 
the patient, while dressing, had suddenly ex- 
perienced excruciating pain in the back. Move 
ment initiated a tearing pain in the chest, for 
which morphine was required. The patient’s 
wife stated that she had noticed, prior to the 
onset of pain, that her husband’s body became 
blue below the navel, and his genitalia turned 
black. 

Dissecting aneurysm and an acute intra- 
abdominal episode were considered in the dif- 
ferential diagnosis. 

Roentgen examination at this time showed 
widening of the supracardiac shadow and full- 
ness of the descending aorta (Fig. 13 and 14). 
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The roentgenologic diagnosis was dissecting 
aneurysm of the aortic arch and descending 
portion, 

After more than two months’ stay in the hos- 
pital, he was discharged with the recommenda- 
tion of bed rest. He was re-admitted eleven 
weeks later, following an attack of sharp pain 
in the left lumbar region. This was associated 
with hematuria and passage of fishworm clots. 
The blood pressure was still elevated, and early 


Fic. 13. Case 1v. Roentgenogram taken soon after 
the initial dissection. Note the widening of the 
supracardiac shadow, and increase in the thickness 
of the arch of the aorta. 


papilledema and hypertensive retinopathy were 
noted. He became comatose and died 162 days 
following the initial attack. 

Roentgen Findings. The first chest roent- 
genogram demonstrated only slight prominence 
of the left ventricular contour. It did furnish, 
however, a basis for comparison with the second 
examination. The findings immediately after 
the dissection were not in themselves sufficiently 
striking to warrant a diagnosis of dissecting 
aneurysm, but in comparison with the first film 
the change was obvious. Later in the course of 
the disease, the aneurysmal dilation became 
pronounced (Fig. 15). 

Autopsy Findings. Autopsy disclosed severe 


Fic. 14. Case 1v. Left anterior oblique barium 
esophagram, showing widening of the aorta 
throughout its intrathoracic course. 


intimal atherosclerosis and three separate 
aneurysms of the aorta. The first was saccular, 
approximately 3 cm. in diameter, and was just 
distal to the innominate artery. The opening 
into the aneurysm was slit-like, and meas- 
ured less than 2 cm. in length (Fig. 16). The 
second was 4 cm. long, and was located at the 
junction of the arch and descending aorta. It 
consistuted a definite splitting of the media 
with a re-entry into the aorta, so that a bridge 
of aortic tissue was left across the site of the 
aneurysm. A similar aneurysm was present 
above the renal arteries. 

Histopathologic examination of the aorta 
showed evidence of medial necrosis of moderate 
degree, corresponding to the changes seen in 
Type 1 as described by Sailer. In some areas 
there was evidence of considerable attempt at 
repair. 


Comment. This is a typical case of classi- 
cal dissecting aneurysm, in which re-entry 
occurred and was followed by partial 
healing. Although it was suspected clini- 
cally, the roentgen findings made the diag- 
nosis of dissecting aneurysm conclusive. 
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Fic. 15. Case 1v. Roentgenogram taken shortly be- 
fore death. The aortic shadow is now conspicu- 
ously widened. 


Case v. Entrance Complaint. J. J. S., a male, 
aged twenty-seven, entered the hospital com- 
plaining of pain in the right anterior portion of 
the neck, difficulty in swallowing, weakness, and 
fever of four days’ duration. 

Chronology of Symptoms. The patient had 
spent three years of unlimited active duty in 
the Army. Four days before admission he had, 
while walking, experienced a sudden sensation 
of tightening and sharp, severe pain in the 
front of his neck, followed in the next half 
hour by similar attacks. The last was most 
severe. 

The next four days were spent in and out of 
bed at home, with mild fever and dysphagia. 

Physical Findings. A murmur was heard 
over the aortic valve region, and sharp tender- 
ness was present over the right thyroid area. 
The patient’s temperature was 101.4° F. 
The blood pressure in the right arm was 
112/68 mm. Hg., and in the left was 150/72. 
Pulsations were visible in the neck, and the 
carotid pulses were asynchronous, the left ap- 
pearing before the right. The left radial pulse 
was strong and full; the right, feeble. A to-and- 
fro murmur was heard over the base of the 
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heart, and was transmitted into the neck, but 
the heart was not clinically enlarged. Ex- 
amination of the abdomen was negative. The 
leukocyte count ranged from 11,000 to 13,000 
per cu. mm. Kolmer and Kline tests were nega- 
tive. The clinical diagnosis was dissecting aneu- 
rysm of the arota. 

Roentgen Findings. In a chest roentgeno- 
gram, the lung fields were clear and the heart 
and great vessels were within normal limits. 
There was no significant enlargement of the 
supracardiac shadow (Fig. 17). However, 
roentgenoscopy of the chest with barium 
esophagram showed enlargement of the aorta in 
the ascending portion and the arch and left 
ventricular hypertrophy (Fig. 18). 

Hospital Course. The first four days were 
uneventful, except for persistent fever of from 
g9.6° to 102.6° F. During the early morning 
of the fifth hospital day he quietly died. 

Autopsy Findings. Autopsy revealed an ex- 
tensive dissecting aneurysm of the aorta, 
which had dissected into the pericardial sac, 
causing death by cardiac tamponade. The 
initial rupture was a transverse tear about 
1 cm. above the aortic valve, and the dissec- 
tion extended into the innominate, right sub- 
clavian and right carotid arteries, with a small 
exit rupture in the carotid. The dissection ex- 
tended into the abdominal aorta, stopping just 
short of the bifurcation. The media was ex- 
tremely friable, separating with the slightest 
trauma. The site of rupture into the pericardial 
sac could not be definitely demonstrated. 

Histopathologic examination of the aorta 
showed evidence of medial necrosis of moderate 


Fic. 16. Case 1v. The slit-like opening on the left 
represents the mouth of the saccular aneurysm. 
Note the extensive dissection to the right in the 
illustration. 
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degree, corresponding to the changes seen in 
Type 4 as described by Sailer. 


Comment. The clinical findings in this 
case were so conclusive that the chest 
roentgenograms gave mere confirmatory 
evidence. The asynchronous pulses in the 
carotid arteries are unusual. This is a 
typical case of the classical type. 


Case vi. Entrance Complaint. G. W. W., 
a man, aged twenty-four, complained of pal- 
pitation of the heart and weakness of six weeks’ 
duration. 

Chronology of Symptoms. Since the age of 
twelve years he had been more easily fatigued 
than his companions. There was no history of 
rheumatic fever or congenital cardiac disease. 

Six weeks before admission, he developed 
severe substernal pain, which lasted for twenty- 
four hours. He was confined to bed for more 
than a week. 

Physical Findings. The patient did not ap- 
pear to be acutely ill. The left pupil was larger 
than the right. Bilateral carotid pulsations 
were present, but the right was weak to palpa- 


Fic. 17. Case v. Posteroanterior roentgenogram 
following initial dissection, with only minimal 
widening of the arch. The notch is absent below 
aortic “knob.” 
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Fic. 18. Case v. Left anterior oblique barium esoph- 
agram. Note the dilatation of the aortic arch. 


tion. A harsh systolic blow accompanied by a 
thrill was heard over the left carotid. The 
trachea was deviated 2 cm. to the right. There 
was pronounced dullness beneath the manu- 
brium sterni, and this region heaved with the 
hearbeat. A to-and-fro murmur was heard in 
the aortic area. The heart was diffusely en- 
larged, and the pulse was 100 per minute. The 
radial pulse could not be palpated in the right 
arm, but was full and of celer contour in the 
left. The blood pressure in the right arm was 
54/40 mm. Hg.; in the left, 115/30. The 
systolic pressure in the left leg was 95. Duro- 
ziez’s sign was present. There was a fever of 
less than one degree. The leukocyte count 
varied from 14,000 to 15,000 per cu. mm. Re- 
peated blood cultures showed no growth, and 
electrocardiograms were reported normal. Kol- 
mer and Kline tests were negative. 

Hospital Course. On the evening of the fourth 
hospital day, the patient experienced an at- 
tack of sharp, nonradiating, continuous pre- 
cordial pain. He developed a persistent cough 
and expectorated frothy, blood-tinged sputum. 
Although the pulse rate was elevated, and a 
chest film showed an infiltration in the left 
lower lung field, the temperature remained 
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Fic. 19. Case vi. Posteroanterior admission roent- 
genogram, demonstrating moderate widening of 
the supracardiac shadow, and cardiac enlargement. 
Note absence of notch below aortic ‘‘knob.”’ 


within one degree of normal. A similar attack 
occurred on the twenty-fourth hospital day. 
Following this the patient slipped slowly into 
cardiac failure, and died suddenly on the thirty- 
ninth hospital day. 

Roentgen Findings. An admission film of the 
chest showed slight but definite enlargement of 
the heart. The aortic arch was widened (Fig. 
19). Cardiac roentgenoscopy showed hyper- 
trophy of both ventricles. There was dilatation 
of the ascending and transverse portions of the 
aortic arch with expansile pulsation. The 
barium-filled esophagus was displaced pos- 
teriorly by the aorta and the posterior border 
of the heart. A film of the chest taken follow- 
ing the first attack of severe precordial pain 
showed a smaller supracardiac shadow than had 
previously been observed. 

Autopsy Findings. At autopsy there was a 
large dissecting aneurysm of the aorta which 
extended from the aortic ring to the bifurcation. 
The dissection also extended along the in- 
nominate artery, producing severe narrowing 
of its lumen. There was one 5 mm. tear through 
the intima 6 cm. above the aortic ring, and 
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numerous other small communications were 
present between the aorta and the aneurysm 
along the course of the aorta. There was no 
evidence of rheumatic or congenital cardiac 
disease. Histopathologic examination of the 
aorta showed evidence of medial necrosis of 
severe degree, corresponding to the changes 
seen in Type 4 as described by Sailer. There was 
extensive accumulation of mucoid material. 


Fic. 20. Case vi. Progress roentgenogram. The 
supracardiac shadow is greatly reduced in width 
following extension of the dissection. 


Comment. This is another case of classical 
dissecting aneursym, with partial healing 
following the dissection. The reduction in 
the size of the supracardiac shadow follow- 
ing the second attack is most unusual. An 
extension of the dissection or re-entry may 
have occurred at this time, causing a 
change in the fluid dynamics with diminu- 
tion of pressure within the dissected por- 
tion of the arch. This case was not diag- 
nosed antemortem. 


DISCUSSION OF CASES 


Of the 6 cases of dissecting aneurysm 
presented above, 3 were of the classical 
type, and originated in the ascending por- 
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tion of the aortic arch. Idiopathic medial 
necrosis was the underlying lesion. The 
average age of these 3 patients was 32.6 
years. The cases are typical in that the in- 
timal ruptures were in the ascending 
aorta, occurred transversely, and did not 
originate in atheromatous plaques. These 
aneurysms dissected extensively and in- 
volved the abdominal as well as the thorac- 
ic aorta. Re-entry occurred in all 3 cases. 
This may account for the extended periods 
of survival of 2 of the patients, though the 
third lived for only eight days. 

The dissection extended along the in- 
nominate artery in 2 of the patients, pro- 
ducing reduction of blood pressure in the 
right arms of both, and asymmetry of the 
carotid pulses in one. Two of the 3 had 
questionable hypertension after the dis- 
section, and so far as is known, had none 
before dissection occurred. The third had a 
long history of severe hypertension, which 
persisted through repeated dissections. 

The observation of cyanosis of the lower 
body and extremities in I case is most un- 
usual, and furnishes additional insight into 
the mechanism of dissection. One can vis- 
ualize the forceful stream from the left 
ventricle, directed by the projecting mar- 
gin of the torn intima into the medial 
split, dissecting and tearing through the 
weakened coat and eventually closing the 
aortic lumen by compressing the stripped 
intima against the opposite wall. Such oc- 
clusion would not be relieved until the dis- 
section had reached some firm barrier and 
re-entry had occurred. 

Death in 1 case was due to rupture into 
the pericardial sac, with cardiac tampon- 
ade. The other 2 cases died of cardiac 
failure. 

Of the 3 aneurysms of arteriosclerotic 
etiology, 2 occurred in the thorax and 1 in 
the abdomen. Both aneurysms of the arch 
originated in calcified intimal atheromas. 
Although it is not known for certain, the 
abdominal one probably did so as well. 
None of the 3 dissected extensively, and 
none extended along the branches of the 
aortic arch. 


Thoracic and Abdominal Aorta 


The average age of the 3 arteriosclerot- 
ic Cases was over seventy years. Two died 
of external rupture and exsanguination; 
the third of rupture into the pericardial 
sac with cardiac tamponade, a mechanism 
most often seen in the classical type. 

Following Ponseti’s experimental pro- 
ductions of scoliosis and dissecting aneu- 
rysm in rats, these cases were checked for 
scoliosis. In 2 of the 3 patients dying of 
classical dissecting aneurysm, mild dorsal 
scoliosis was found. Severe dorsal scoliosis 
was recorded in the autopsy or roentgen 
examination of other cases not reported here 
in detail. 


SUMMARY 


1. A review of the literature and study of 
fifteen autopsied cases of dissecting aneu- 
rysm have led to the conclusion that there 
are two different types of dissecting aneu- 
rysm: one due to extensive medial necrosis, 
and the other secondary to arteriosclerosis 
and senile changes in the aorta. These two 
types differ in location and extent of dis- 
section, age incidence, and mortality. 

2. The diagnosis of dissecting aneurysm 
can rarely be accomplished by roentgen 
findings alone, but requires close correla- 
tion of history, physical findings, and roent- 
gen examination. 

3. Sudden increase in the size of the 
supracardiac aortic shadow or a demon- 
strable increase in the thickness of the 
aortic wall are reliable signs of dissecting 
aneurysm. Six cases are presented to 
demonstrate these and other signs. 


Veterans Administration Hospital 
Iowa City, Iowa 
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THE ROENTGEN DIAGNOSIS OF BLEEDING 
LESIONS OF THE SMALL INTESTINE* 


By ANDREW P. DEDICK, M.D., and LOIS COWAN COLLINS, M.D. 


NEW YORK, NEW YORK 


LEEDING from the gastrointestinal 

tract, with or without pain or other 
symptoms, is a common manifestation of 
organic disease. The search for the cause of 
bleeding usually requires roentgen exami- 
nation of one or more portions of the diges- 
tive tract. Although the cause may be 
readily located, it is sometimes very diff- 
cult to disclose. 

Bleeding may be so slight as to be de- 
tected only by chemical tests of the feces, 
or it may be massive, resulting in a sharp 
reduction in the hemoglobin, requiring 
transfusion. Single massive hemorrhages 
occasionally occur for which a satisfactory 
explanation cannot be found. Inasmuch as 
they are not repeated, they remain a 
medical mystery. Repeatedly positive tests 
for occult blood in the stool, or recurrent 
gross hemorrhage, on the other hand, re- 
quire explanation and demand repeated 
searches until the cause is found. 

The great majority of bleeding lesions 
of the gastrointestinal tract will be found 
in esophagus, stomach, duodenum, or 
colon. Smith, Good and Gray™ reported 
that 95 per cent of cases with melena or 
hematemesis of noncolonic origin would 
be found in the upper gastrointestinal 
tract (duodenum or above). This places 
the incidence of small intestinal sources 
of noncolonic bleeding at about 5 per cent. 

Partly because of this low incidence of 
lesions, and partly because of the diffi- 
culty in studying it, the small intestine 
is often neglected or inadequately exam- 
ined. In the literature are numerous com- 
ments upon the low percentage of small 
intestinal neoplasms detected roentgenolog- 
ically. Boman,! for instance, reported 
that only 25 per cent of jejunal carcinomas 


can be diagnosed by the roentgen ray. We 
feel that systematic handling of patients 
with unexplained gastrointestinal bleeding 
will result in the demonstration of small 
intestinal lesions in a higher percentage 
of cases. Such demonstration may require 
repeated examinations, frequently with 
intestinal intubation. Weber and Kirklin™ 
reported that the small intestinal pathology 
was detected in 8g per cent of patients 
examined roentgenologically. Their ma- 
terial included duodenal neoplasms. They 
felt that the high percentage of diagnostic 
examinations was due to the improved 
methods of studying the small intestine 
in recent years. They did not use intestinal 
tubes in their studies. 

The purpose of this paper is to present 
a study of bleeding lesions of the small 
intestine which were seen at the Presby- 
terian Hospital in New York between 1930 
and 1950. The medical records of 72 pa- 
tients with verified lesions of the small 
intestine were reviewed. 


MATERIAL 


Only lesions of jejunum and ileum were 
included in this study. Lesions of the 
duodenum were omitted because the exami- 
nation of this region should be routinely 
part of the study of the upper gastroin- 
testinal tract. Lesions of the ileocecal valve 
were excluded because they are usually 
demonstrable on examination of the colon. 
Cases in which there were other lesions 
to which bleeding might be ascribed, and 
metastatic neoplasms, were also excluded. 

Of the 72 patients with lesions of the 
jejunum and ileum, 53 proved to have neo- 
plasms and 1g inflammatory lesions. The 
type of diseases encountered in these cases 


* From the Department of Radiology of the College of Physicians and Surgeons of Columbia University, and the Radiological Serv- 
ice of the Presbyterian Hospital, New York. Presented at the Fifty-second Annual Meeting, American Roentgen Ray Society, Wash- 
ington, D. C., Sept. 25-28, 1951. 
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TABLE | 


SEVENTY-TWO VERIFIED LESIONS OF JFJUNUM 
AND ILEUM 


Neoplasms 
Malignant Benign 
Adenocarcinoma 18 Leiomyoma 4 
Carcinoid 9 Lipoma 5 
lLymphosarcoma 6 Kibroma 3 


Adenoma 
Hemangioma 
Lymphangioma 
Non-neoplastic I estons 


Leiomyosarcoma 3 
Plasmocytoma 
Unclassified 


Tuberculous enteritis 3 
Regional enteritis 1 
Miscellaneous 4 


Meckel’s diverticulum 
Heterotopic gastric mucosa 
Endometriosis 

Acute jejunal ulcers 


is shown in Table 1. 

None of the four lesions listed under 
“miscellaneous” had preoperative roentgen 
studies, although all had intestinal bleed- 
ing. They will not be included in subse- 
quent statistics. Additional causes of in- 
testinal bleeding, not usually treated by 
resection, but which should be kept in 
mind, are purpura, radiation enteritis, 
diverticulosis and diverticulitis, leukemia, 
sarcoidosis, and abdominal aneurysm per- 
forating into the intestine. 

Not all of the 72 patients had been stud- 
ied adequately either clinically or roent- 
genographically prior to surgery. Only 51 
cases had adequate preoperative roentgen 
studies and stool examinations for blood. 
Of these 51 cases, 37 were neoplasms and 
14 inflammatory lesions. In this group 37 
manifested intestinal bleeding and 4 had 
anemia without melena. 

The incidence of the chief symptoms of 
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organic disease of the small intestine, 
namely, bleeding, diarrhea, and pain, is 
shown in Table m1. 

The 3 cases of tuberculous enteritis all 
had bleeding, but only 1 had diarrhea. This 
is a very small series because it is limited to 
lesions which involved only the small in- 
testine. Because this seemed to give a mis- 
leading incidence of symptoms, we reviewed 
the cases of tuberculous enteritis involving 
both small and large intestine and found 
that, of 19 cases, there had been bleeding 
in 14, pain in 14, and diarrhea in 13. The 
bleeding had been gross in 5 instances and 
occult in 9 instances. In this group there 
was no significant difference in the inci- 
dence of diarrhea, pain and bleeding. 

In the neoplastic group bleeding was the 
most common symptom. Pain was fre- 
quent but diarrhea was relatively rare. 
In regional enteritis the reverse was true, 
pain and diarrhea being the common symp- 
toms and bleeding relatively rare. 

The character of the bleeding in the be- 
nign neoplastic lesions was gross in every 
instance, but in the malignant neoplasms 
there were 6 patients who had occult bleed- 
ing. The number of transfusions given some 
of these patients before the diagnosis was 
established is surprisingly high. One woman 
received thirty transfusions, another six- 
teen, and several patients had had as many 
as ten. 

All the 51 patients had roentgen exami- 
nation of either the upper gastrointestinal 
tract or of the colon, and usually both, 
prior to the small intestinal studies. The 
small intestinal studies were conducted 
by several methods: 

1. The routine small intestinal study after 

oral administration of 4 0z. of barium sul- 


Taste II 

Anemia 

Total Bleeding Pain Diarrhea without 

Bleeding 
Malignant neoplasms 27 22 12 4 fe) 
Benign neoplasms 10 6 7 i 2 
Regional enteritis 11 3 9 6 2 
Tuberculous enteritis 3 2 5 


S 
h- 


fate suspended in § oz. of normal saline. 
Films were taken at half hour intervals 
and roentgenoscopy done as indicated by 
wet film inspection of these half-hour 
films. 

Barium injected through an intestinal 
tube. These intubation studies were done 
in three different ways: (a) The small in- 
testinal enema as described by Schatzki. 
(b) In the presence of mechanical ileus, a 
Miller-Abbott tube was passed to the 
obstruction, the intestine deflated, and 
barium injected through the tube and 
studied roentgenoscopically. (c) In the 
presence of continued bleeding unex- 
plained by barium studies, a tube was 
passed into the intestine and specimens of 
intestinal content aspirated as the tube 
advanced each foot. At the level at which 
a guaiac positive specimen was obtained, 
barium was injected through the tube and 
studied roentgenoscopically. 


Demonstration of the lesion usually, 
but not always, makes it possible to deter- 
mine whether it is neoplastic or inflamma- 
tory. The neoplastic lesions are either 
intraluminal filling defects or relatively 
short, rigid constrictions of the lumen with 
abrupt margins and destruction of mucosa. 
The inflammatory lesions are likely to be 
longer, often multiple, and the margins 
are more tapered in appearance than are 
neoplasms. However, — granulomatous 
masses may simulate exactly a neoplasm 
and, conversely, neoplasms are sometimes 
long and multiple and may simulate in- 
flammatory disease. 

The demonstration of the site of bleeding 
is of prime importance. The differentiation 
between neoplasms and inflammations is 
desirable, but of secondary importance. 
If it appears that the disease is or could 


TABLE III 


Detected by 


hotel Roentgen Ray 
Malignant neoplasms 27 25 
Benign neoplasms 10 7 
Tuberculous enteritis 3 2 
Regional enteritis 11 g 
51 43 
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be neoplastic, operation is mandatory. 

In this series of 51 patients the lesion 
was demonstrated in 43 instances (Table 
III). 

The type of examination by which the 
lesion was demonstrated is shown in Table 
IV. 

IV 


Detected by 


Routine Small Local- 


Small Intes- ized 
Intes- tine Tube 
tine Enema Study 
27 malignant neoplasm 17 I 7 
10 benign neoplasm 6 fe) I 
3 tuberculous enteritis 2 ° O 
II regional enteritis I 


These figures give an indication of the 
frequency with which intubation studies 
were used in demonstration of these le- 
sions. It should be noted, however, that 
in several instances in which the presence 
of the lesion was confirmed by an intuba- 
tion study, and is therefore credited to the 
tube study, the abnormality had first 
been noted on routine small intestinal 
study, and could probably have been con- 
firmed by re-examination with ingested 
barium. 

The two principal causes of failure to 
demonstrate lesions by routine small in- 
testinal study are: 


(1) Disregard of slight alterations in 
pattern of small intestinal loops. 

(2) Uneven or irregular distribution of 
the barium due to flocculation or to 
abnormal motor function of the small 
intestine. 


Obviously only meticulous attention to 
detail will eliminate the first error. The 
second difficulty can be partly avoided 
by use of colloidal preparations of barium 
which may give a more uniform distribu- 
tion of the opaque medium in the small 
intestine (Fig. 1). All of the cases in this 
study were examined with barium sulfate 
suspended in normal saline. We have not 
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Fic. 1. Hodgkin’s Disease of Ileum. (4) Small intestinal study using barium sulfate in saline shows irregular 
distribution of the barium and does not demonstrate with certainty the segment of ileum involved with 
Hodgkin’s disease. (B) Small intestinal study one month later using a colloidal barium preparation shows 
more uniform distribution of barium, and demonstrates a segment of ileum in the left lower quadrant 
which shows irregularity in contour and destruction of mucosal folds. This case was not included in the 
series because the disease was not primary in the small intestine. 


as yet had sufficient experience with col- 
loidal barium to warrant a statement con- 
cerning its merit, but it seems probable 
that it may be a more satisfactory medium 
to use.!’? Regardless of the medium used, 
it is extremely important to evaluate the 
small intestinal study on the basis of dis- 
tribution of barium when searching for 
organic disease. If the distribution is not 
uniform, study should be made by an intu- 
bation method (Fig. 2). 


REPORT OF CASES 

The following cases are illustrative of the 
group: 

Case 1. A fifteen year old white man was 
admitted in May, 1946, because of severe 
anemia, the hemoglobin being § gm. per 100 cc. 
Three years previously he had had two episodes 
of abdominal pain and passed large quantities 
of bright red blood per rectum. He had been 
admitted to a hospital at this time, and his 
gastrointestinal tract was studied by roentgen 


ray, but no diagnosis was made. He was given 
several transfusions and discharged. A third 
hemorrhage occurred seven months prior to 
admission to Presbyterian Hospital, and he had 
continued to bleed intermittently in the 
interval. 

Small intestinal study revealed an oval trans- 
lucent shadow 2 by 3 cm. in the wall of the lower 
ileum (Fig. 3, B and C). Transient intussuscep- 
tions of the mass were noted. The softness and 
uniform translucency suggested a lipoma. 

At operation a pedunculated mass 2.5 cm. in 
diameter was found in the lower ileum. An asso- 
ciated intussusception was reduced. A small 
ulcer at the tip of the tumor accounted for 
bleeding. The histopathologic diagnosis was 
lipoma of the ileum. 

It is noteworthy that the first two hemor- 
rhages in this case were bright red blood, not 
tarry stools. The color of the blood is more de- 
pendent upon the rate of bleeding than upon 
the level of bleeding. Large amounts of blood, 
even high in the intestinal tract, have a rapid 
transit time due to bulk and thus the color is 
not changed,’ 
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Fic. 2. Carcinoid of Ileum. (4) and (B) Films of a 


exclusion of organic disease. (C) Filling of jejunu 


D 


small intestinal study show no evidence of tumor, but 
there is irregularity in the distribution of the barium. This study is therefore not entirely satisfactory for 


m and ileum by a small intestinal enema revealed an 


abnormality in contour of a loop of the lower ileum in the lower right abdomen. (D) Pressure film shows a 
ring-shaped barium shadow suggesting barium surrounding an intraluminal mass. 


Case 11. A forty-six year old white woman 
was admitted because of four weeks of epi- 
gastric pain, nausea, vomiting, and fatigue. 

Physical examination and laboratory studies 
revealed no positive findings except guaiac 
positive stools. She had no anemia. At this first 
admission she had roentgen examinations of 


stomach, duodenum, and colon, pyelograms and 
sigmoidoscopy, but no small intestinal study. 
The complaints were attributed to a func- 
tional disorder and she was discharged. 
One month later she was readmitted for 
“tiredness.” This time, in addition to guaiac 
positive stools, she had an anemia (red blood 
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Fic. 3. Case 1. Lipoma of Ileum. (4) A film from the small intestinal study shows the area in which pressure 
films were taken. (B) and (C) Pressure films of lower ileum show an ovoid radiolucency in the lower 
ileum. 


cell count 3,320,000). A small intestinal study 
showed a localized irregularity in a loop of in- 
testine in the left lower quadrant, visible on 
only one film of the series (Fig. 4, 7). A second 
small intestinal study was done two days later, 
and roentgenoscopic examination was carried 
out when the loops of intestine in the left lower 
quadrant were filled. A short, rigid narrowing 
of the lumen with destruction of mucosa was 
demonstrated roentgenoscopically and on pres- 
sure films (Fig. 4, B and C). 

This was a moderately well differentiated 
colloid type carcinoma of the jejunum with be- 
ginning extension into the mesentery. It was 
excised and the patient is well two and one-half 
years later. 


Case 111. A thirty-eight year old woman was 
admitted to a hospital in March, 1950, because 
of weakness, palpitation, dyspnea and nausea. 
During the previous twenty-four hours she 
had passed five or six loose, tarry stools. Hemo- 


globin on admission was 25 per cent, and she 
was given three transfusions. 

Subsequent studies included roentgen exami- 
nation of the upper gastrointestinal tract and 
colon, and proctoscopic examination, all of 
which were normal. She was discharged without 
a diagnosis. 

One month later she was readmitted for 
weakness and anemia, and given another trans- 
fusion. Because she developed a transfusion 
reaction she was transferred to Presbyterian 
Hospital. At this time the stool specimens were 
strongly guaiac positive. An upper gastro- 
intestinal examination, barium enema, double 
contrast enema, and routine small intestinal 
study were done, and were found normal. 
Since the stools were guaiac positive at this 
time, a tube was passed until a positive speci- 
men was obtained, and barium was then 
injected through the tube. Since the tube was 
assumed to have passed the site of bleeding by 
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Fic. 4. Case 11. Adenocarcinoma of Jejunum. (4) The two hour and fifteen minute film of a routine small 
intestinal study shows a change in the pattern of a short segment of intestine in the left lower quadrant. 
(B) and (C) Pressure films taken during a repeat small intestinal study two days later show a localized 
irregular narrowing of the lumen, and mucosal destruction. 


the time a gualac positive specimen was ob- 
tained, the balloon was inflated to block the 
lumen so that the injected barium would fill the 
lumen proximal to the balloon. A circum- 
scribed circular defect was found in the lower 
ileum (Fig. 5, B). 

This proved to be a carcinoid. Two smaller 
tumors were found in the adjacent ileum, and 
there were metastases to the mesenteric nodes. 
Following resection, she was symptom free for 
a year and a half, but in the past month she has 
had symptoms suggesting recurrence. 

In retrospect the first small intestinal study 
showed a circular radiolucency in the lower 
ileum which was undoubtedly due to the tumor 


(Fig. 5, 4). 


Case Iv. A fifty-seven year old white woman 
was admitted because of abdominal pain of five 
years’ duration, and loss of 10 pounds in the 


preceding six months. She had had one episode 
of red blood in the stools. Physical examination 
revealed a tender mass in the left abdomen, 
below the umbilicus. A small intestinal study 
which had been done elsewhere was presented, 
and showed a short segment of narrowed 
jejunum, in which the mucosa had been de- 
stroyed. This was confirmed by a repeat small 
intestinal study (Fig. 6). 

At operation an adenocarcinoma of the 
jejunum was resected. She is well six years 
later. 

SUMMARY 


In the presence of gastrointestinal bleed- 
ing, the upper gastrointestinal tract and 
the colon should be investigated first, but 
when these examinations do not reveal the 
cause of bleeding, the small intestine must 
be examined. The paucity of physical 


932 JuNE, 1953 
& 
¥ 


Fic. 5. Case 11. Carcinoid of Ileum. (4) The thirty minute film of a routine small intestinal study shows a 
rounded radiolucency in a loop of lower ileum. This was demonstrated on only one film and not noted 
roentgenoscopically the time of this examination. (B) Eight days later a Miller-Abbott tube was passed 
to a point at which a guaiac positive specimen was aspirated. Barium injected through the tube demon- 
strated a spherical mass in the ileum. 


Fic. 6. Case rv. Adenocarcinoma of Jejunum. (4) A film from the small intestinal study of July 28, 1944, 
showed an irregularly narrowed segment of jejunum, devoid of mucosal markings, in the left mid-ab- 
domen. (B) A repeat small intestinal study on August 7, 1944 reproduced the abnormal segment of 
jejunum previously demonstrated. 
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findings should not prevent examination 
of the small intestine in patients who have 
either bleeding or anemia. It is apparent 
from this study that even relatively small 
lesions in jejunum and ileum can be recog- 
nized by careful roentgen examination, 
and frequently their nature may be pre- 
dicted prior to surgical exploration. The 
routine small intestinal study following the 
ingestion of barium is the method of choice 
for roentgen examination of jejunum and 
ileum. However, when this does not reveal 
the source of bleeding, judicious use of 
intestinal intubation and injection of bari- 
um through the tube will demonstrate 
lesions in an additional number of patients. 


Andrew P. Dedick, M.D. 
67 East Front St. 
Red Bank, N. J. 
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DISCUSSION 


Dr. Frep J. Honces, Ann Arbor, Mich. This 
account of the detection of lesions of the small 
intestine is impressive and indicative of what 
may be expected when serious roentgen explora- 
tion of this portion of the alimentary tract is 
carried out. We have seen this afternoon a 
splendid project carried out with excellent 
technique. 

The lesions discovered by the surgeons and 
the pathologists in the 72 patients with proved 
abnormality were about evenly divided, you 
will remember, between malignant neoplasms 
and benign lesions. It is a point of some interest 
that, of the $1 patients adequately examined 
by roentgen ray, detection resulted in a rela- 
tively high proportion, a fact which recom- 
mends active search of the small intestine when 
otherwise unexplained bleeding is the present- 
ing symptom. 

1 was particularly interested that the more or 
less standard method of small intestinal exami- 
nation was so highly productive and that the 
more particularized methods of examination 
produced helpful findings so infrequently. It 
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would be most interesting to surgeons, intern- 
ists and radiologists to learn in what percentage 
of situations in which bleeding could not be 
otherwise explained the authors have been able 
to detect small intestinal lesions. 1 mention 
that because, from our viewpoint, that is a 
consideration of prime practical importance. 
Dr. Collins pointed out very nicely that there 
are certain patients with annoying bleeding 
whose lesions cannot be detected by other 
methods of approach. I wish she might have 
added from her experience how often this 
method has been able to provide sound explana- 
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tion for a hitherto unrecognized source of 
alimentary bleeding. 


Dr. Coxtins (closing). I am sorry that I 
cannot answer Dr. Hodges’ question. Initially, 
we had hoped to attack the problem from that 
aspect but we found that we could not do that 
satisfactorily in retrospect since we had no 
listing of all the patients who had bled. We have 
now set up a plan of listing all of the patients 
that come in with bleeding and we hope that 
in a year or two we will have the answer to that 
question. 
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REPORT OF A CASE OF EOSINOPHILIC GRANULOMA 
OF BONE WITH ROENTGENOGRAPHIC DEMONSTRA- 
TION OF A SEQUESTRUM 


By RICHARD G. WILSON, FIRST LIEUTENANT, M.C. A.U.S., DONALD W. MINTEER, 
MAJOR, M.C., N.G.U.S., and J. DUTNEY HAYES, FIRST LIEUTENANT, M.C., A.U.S. 
From the Department of Radiology, U. 8. Army Hospital 


CAMP ATTERBURY, INDIANA 


HE term “eosinophilic granuloma of 

bone”’ was suggested by Lichtenstein 
and Jaffe‘ in 1940 to denote a particular 
granulomatous lesion of bone which did not 
fit any existing classification. Several os- 
seous defects with similar characteristics 
were described earlier by Schairer® in 1938, 
by Finzi! in 1929, and by Otani and Ehr- 
lich® in 1940. Schairer considered the lesion 
to be an osteomyelitis with eosinophilic 
reaction; Finzi described it as a myeloma 
with prevalence of eosinophilic cells; Otani 
and Ehrlich believed it to be a_ benign 
granuloma of bone which simulated _pri- 
mary neoplasm. 

Since the first suggestion of eosinophilic 
granuloma as a new and distinct disease 
entity, the term has been almost univer- 
sally accepted. From 1940 to the present 
year, there have been approximately 200 
cases of eosinophilic granuloma reported in 
the combined American and foreign litera- 
ture. 


ETIOLOGY 


The cause of the disease is unknown. 
Otani and Ehrlich® concluded from their 
series of cases that trauma may play some 
role in initiating the lesion. The general 
consensus at this time has been expressed 
by Green and Farber? when they conclude 
that trauma merely precipitates symptoms 
in an already existing lesion and is not an 
etiologic factor. Virus and bacteria have 
been suspected as causative agents but 
neither has ever been recovered from a 
lesion of eosinophilic granuloma. The ma- 
jority of authors at the present time con- 
cur that eosinophilic granuloma is closely 
related to Letterer-Siewe and Hand-Schiil- 
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ler-Christian disease. They feel that all 
three are different stages of the same basic 
disorder of the reticuloendothelial system. 


PATHOLOGY 


The lesion grossly appears reddish-brown 
when hemorrhage predominates and gray 
or yellow when necrosis and fatty infiltra- 
tion are present without hemorrhage. Usu- 
ally, cancellous and cortical bone are de- 
stroyed and often soft tissue is invaded. 
The wall of the cyst is made up of perios- 
teum or a thin shell of reactive new bone. 

Hamilton et al reported one case in 
which several small bone fragments were 
found at operation. 

Microscopically, the basic component 
of the lesion is the histiocyte. This cell may 
have a foamy appearance containing lipoid 
deposits, phagocytosed blood pigment and 
eosinophilic granules. These cells are usu- 
ally arranged in a reticular pattern. In ad- 
dition to this basic cell, there are numerous 
leukocytes, mainly eosinophils; multinu- 
cleated giant cells which are most fre- 
quently found in hemorrhagic areas along 
the borders of bone trabeculae; and pro- 
ducts of destruction such as necrotic debris 
and blood pigments. Products of repair 
such as fibrous reaction and callus bone 
are seen in some of the granulomas. 

Otani and Ehrlich’ reported one case 
where partially destroyed fragments of 
bone were observed. Green and Farber’ 
reported finding particles of intact bone 
within large mononuclear phagocytes. 


ROENTGENOGRAPHIC APPEARANCE 


Because of the marked osteolytic prop- 
erty of eosinophilic granuloma, it char- 
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acteristically produces round or oval 
punched-out, translucent areas, sharply 
demarcated from normal bone. Occasion- 
ally, there is a thin line of increased den- 
sity surrounding the’ translucent area. 
Bone reaction in general is minimal. In 
long bones, the granuloma starts centrally 
and destroys cortex as it expands. Occa- 
sionally, expansion of the diaphysis with 
minimal periosteal reaction is noted. Fre- 
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Fic. 1, 2 and 3. Roentgenograms 
show a sharply circumscribed 
defect involving both tables of 
the skull with no surrounding 
bone reaction. There is a central 
area of increased density with 

ill defined margins representing 

a large sequestrum. 


quently the lesion will break through the 
periosteum and invade soft tissue. In these 
cases, pathological fracture through the 
tumor area is common. After careful re- 
view of the literature, we were unable to 
find any case report of eosinophilic granu- 
loma which showed roentgenographic evi- 
dence of sequestration. 

Eosinophilic granuloma may be single or 
multiple. Approximately 30 per cent of 
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the cases will show multiple foci. Most com- 
mon sites of involvement are skull, ribs, 
pelvis, spine and long bones. Foci, however, 
have been described in every bone except 
the small bones of the hands and feet. In 
the long bones, epiphysis, metaphysis, and 
diaphysis are involved with equal fre- 
quency. 

Differential diagnosis of the solitary 
form of eosinophilic granuloma should in- 
clude osteomyelitis, tuberculosis, syphilis, 
solitary bone cyst, fibrous dysplasia and 
giant cell tumor. When multiple lesions 
are found, neuroblastoma, lymphoma and 
osteitis fibrosa cystica must be considered. 


REPORT OF A CASE 


The patient, a white male, aged eighteen, 
entered this hospital on January 29, 1951, with 
a history of a blow to the occiput from a rifle 
butt, four weeks prior to admission. There was 
no laceration but, within a few days after the 
injury, the patient noted a swollen tender area 
over the left frontal bone. He also complained 
of frequent headaches since the time of injury. 
No neurological symptoms were noted. Physical 
examination revealed a moderate sized swelling, 
approximately 5 cm. in diameter, over the left 
frontal region. The swelling appeared to be in- 
flammatory in nature, exhibiting redness, ten- 
derness, increased local heat and some fluctua- 
tion. The scalp was intact. Otherwise, physical 
examination revealed nothing significant. 

Laboratory tests were all within normal 
limits, including Bence-Jones protein and serum 
calcium. 

Roentgenograms of the skull (Fig. 1, 2, and 
3) revealed a circular area of increased radiolu- 
cency, approximately 2.5 cm. in diameter, in- 
volving both tables of the frontal bone. The 
margins of this defect were sharply defined 
with no evidence of adjacent osseous reaction. 
There was no roentgenographic evidence of soft 
tissue tumor. In the center of the defect was a 
sequestrum, measuring approximately 2 cm. in 
diameter, with ill-defined, moth-eaten margins. 
Density of the sequestrum was only slightly 
greater than that of normal surrounding bone. 

Eosinophilic granuloma was not considered 
in the differential diagnosis because of this 
sequestrum. The roentgenographic impression 
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was “‘localized osteomyelitis with sequestration, 
possibly tuberculous.” Skeletal survey failed to 
reveal any additional foci of involvement. 

Surgical exploration was performed on Febru- 
ary 9, 1951. A focus of destroyed frontal bone, 
measuring 2 cm. in diameter, was noted and a 
grayish granulomatous tissue was seen in the 
area of involvement. It was adherent both to 
the galea and to the dura, and contained a large 
fragment of spongy necrotic bone. 

Two separate specimens were submitted for 
pathological examinations. Specimen A con- 
sisted of a mass of soft, grayish tissue. Specimen 
B was a pancake-shaped piece of moth-eaten 
bone. 

Microscopically the grayish tissue showed a 
predominance of foamy histiocytes; a few fibro- 
cytes but little stroma; many areas of dense 
collections of eosinophils; and an occasional 
multinucleated giant cell, Touton variety. The 
second specimen revealed necrotic dead bone 
which presented empty lacunae and osteo- 
clastic activity. 

These specimens were reviewed by the 
Armed Forces Institute of Pathology and the 
diagnosis of eosinophilic granuloma of bone was 
confirmed. 


SUMMARY 


A case of eosinophilic granuloma of bone 
is presented. We believe this case to be im- 
portant because of the unusual roentgeno- 
graphic demonstration of sequestration 
within the lesion. 

Sequestra of microscopic size within foci 
of eosinophilic granuloma have been de- 
scribed by several authors. One case has 
been reported in which small sequestra 
were seen grossly at the time of operation. 
However, of some 200 cases of eosinophilic 
granuloma reported in the literature, no 
reference is made to roentgenographic 
demonstration of sequestration. 


CONCLUSIONS 


1. Sequestration does occur in lesions of 
eosinophilic granuloma of bone. 

2. The sequestration can be demon- 
strated roentgenographically. 

3. Eosinophilic granuloma of bone 
should not be excluded from a differential 
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diagnosis because of the presence of a 
sequestrum. 


Richard G. Wilson, M.D. 

Harper Hospital 

Detroit 1, Michigan 
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A VARIATION OF DIAPHYSEAL DEVELOPMENT 
WHICH SIMULATES THE ROENTGEN APPEARANCE 
OF PRIMARY NEOPLASMS OF BONE* 


By DAVID H. ALLEN, M.D. 


WICHITA FALLS, TEXAS 


OWHERE in medicine is the border- 
line between the normal and the ab- 
normal so ill defined as in the roentgenolog- 
ical study of the bony skeleton, and yet a 
knowledge of normal variations in struc- 
ture and development is essential to the 
diagnosis of early pathological processes. 
Many of these developmental variations 
are so well known that they are seldom 
mistaken for abnormalities by the trained 
observer, while others are less widely 
known and recognized. Since Kohler’s 
classical publication, Rdéntgenology: The 
Borderlands of the Normal and the Early 
Pathological in the Skiagram, is now al- 
most unobtainable, the best combined 
source of information on developmental 
variations with which we are familiar is 
Caffey’s Pediatric X-ray Diagnosis. 
The purpose of this paper is to present 
a developmental variation of the skeletal 
system, which it is believed has not been 
previously described. The importance of 
this variation rests chiefly on the close- 
ness with which it simulates or duplicates 
the appearance of a malignant bone neo- 
plasm. Since the region of the knee is the 
site of numerous irregularities of develop- 
ment (i.¢., irregular calcification of the 
tibial tubercle; irregular calcification of 
the patella; irregular mineralization of the 
distal femoral epiphyses, especially the 
medial portion; physiological cortical de- 
fects; and accessory ossicles), it 1s not re- 
markable that the site of the lesion being 
described is the popliteal surface of the 
distal portion of the femoral diaphysis. 
The abnormality has been located su- 
perior to the epiphyseal line in all cases 
thus far observed and therefore is a varia- 
tion in diaphyseal rather than epiphyseal 
development. The essential feature is an 


irregularity of mineralization in the shaft 
portion of the cortex of the popliteal sur- 
face of the femur, which is best seen in Ja- 
teral projection. 

The circumstances under which Cases 1 
and 11 were encountered emphasizes the 
importance of recognizing the true nature 
of this condition. The great frequency of 
bone neoplasms in the region of the knee 
further emphasizes the importance of 
recognizing this developmental variation. 

Case 1. The patient was an athletic white 
male, aged fourteen, who first sought medical 
advice on November 1, 1948, because of swelling 
and pain in the right knee, of three or four days’ 
duration. The pain was accentuated by weight 
bearing or flexion. About five days before the 
first observation, there had been a slight injury 
which hardly seemed adequate to account for 
the clinical finding. 

The entire physical examination revealed no 
significant abnormality except for the right 
lower extremity. The local temperature of the 
knee was elevated and palpation indicated the 


Fic. 1. Lateral roentgenogram of Case 1. Note pos- 
terior surface of femur above the epiphyseal line. 


* From the Department of Radiology, Wichita General Hospital and Bethania Hospital, Wichita Falls. Texas. 
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A Variation of Diaphyseal Development 


Fic. 2. Anteroposterior (4) and lateral (B) reentgenograms of Case 11 showing osteochondritis dis- 
secans, X, in addition to the diaphyseal variation, Y. 


presence of a moderate amount of fluid within 
the joint. 

Roentgen examination of the knee (Fig. 1) in 
anteroposterior, lateral, and oblique projections 
showed a serrated margin to the posteromedial 
aspect of the femur. In stereoscopic views, this 
appeared to lie along the medial supracondylar 
line. Some of this region appeared to exhibit 
bone destruction although superiorly there was 
evidence of bone production and a soft tissue 
shadow having the appearance of a mass lying 
adjacent to this. This area lay just above the 
epiphyseal line on the distal femur. 

These findings were interpreted as indicative 
of a malignant bone neoplasm, probably an 
osteogenic sarcoma. On this basis, the parents 
were urged to give their consent to biopsy to be 
followed by amputation if the roentgenographic 
diagnosis was substantiated pathologically. 
They steadfastly refused any form of surgical 
procedure in spite of great effort by the attend- 
ing physicians. 

Physiotherapeutic management was begun 
with such good results that the patient became 


asymptomatic and has remained free of com- 
plaint. During the intervening fourteen months, 
he has engaged in such sports as basketball and 
baseball without difficulty. 


Case 11. (Seen through the courtesy of Dr. 
E. H. Balch of Seymour, Texas.) The patient 
was a white male, aged fourteen, who first 
sought medical advice about April 1, 1949, 
with a complaint of pain and swelling of the 
right knee. Physical examination revealed no 
abnormality except swelling and tenderness of 
the right knee. 

Roentgenograms of the knee (Fig. 2) in 
anteroposterior and lateral projections revealed 
an irregular area on the posterior aspect of the 
femur which began at the distal epiphyseal line 
and extended upward for a distance of 3 cm. 
The appearance was almost identical with Case 
1. An additional finding, however, was an area 
on the articular surface of the lateral aspect of 
the medial condyle of the femur which had the 
appearance of osteochondritis dissecans. Hav- 
ing had the experience with Case 1, the roentgen 
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impression on Case 11 was “‘osteochondritis dis- 
secans, plus a developmental variation of the 
lower femoral shaft.” 

Clinical follow-up eight months later revealed 
some locking of the joint, with intermittent 
episodes of mild pain, but there was no evidence 
to suggest the presence of a neoplasm. It has 
not been possible to make follow-up roentgen- 
ograms. 


Case 11. The patient was a white female, 
aged fourteen, who was first seen at Presby- 
terian Hospital, New York City, on March 1, 
1945, because of an injury to her knee suffered 
during play the same afternoon. 

Physical examination revealed no significant 
evidence of disease. 

Roentgenographic examination of the knee 
(Fig. 3) was carried out. The interpretation by 
Dr. Ross Golden described an irregularity on 
the posteromedial aspect of the distal femur 
above the epiphyseal line. The report reads in 
part as follows, ““The appearance of the lower 
half of this area must be considered as very 
suggestive of a small malignant tumor, possibly 
an osteogenic sarcoma, but it also could be a 
Ewing tumor. It seems possible that the upper 
part of the elevation might represent an old 


Fic. 3. Lateral roentgenogram of Case 111 showing 
a diaphyseal irregularity. 
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completely ossified subperiosteal hematoma.” 

Surgical exploration was done by Dr. Fred 
Smith. When the area was exposed, there was 
definite evidence of a periosteal thickening. The 
bone showed slight softening, but there was no 
evidence of tumor. 

Pathological examination by Dr. A. P. Stout 
revealed some degree of calcification on the 
periosteal and extraperiosteal aponeurotic tis- 
sue. There was no evidence of tumor, and he 
offered no suggestion as to the etiology of the 
process. 

Later roentgen examination showed that 
the biopsy had included the entire abnormal 
area described on the first roentgenographic 
examination. During a four year follow-up 
period, the patient experienced no further 
symptoms referable to the knee and has re- 
mained in good health. 


Comment. When Case 1 was seen, the 
roentgen findings were so typical of the 
usual appearance of an osteogenic sarcoma 
that the diagnosis was made with little 
hesitation. 

The prompt and lasting response of Case 
I to conservative management occasioned 
a much more cautious interpretation when 
Case II was seen six months later. Conser- 
vatism seemed further justified by the co- 
existence of an osteochondritis dissecans, 
which seems to supply adequate explana- 
tion for symptoms and findings. In view 
of the experience in Case 1, plus this addi- 
tional lesion, conservative management was 
advised and subsequently carried out. 

The observation of these 2 cases in a six 
month period led the author to seek the 
same findings in asymptomatic individ- 
uals in this same (fourteen year old) age 
group. 

Lateral views of 26 knees on fifteen year 
old white asymptomatic males revealed 4 
examples of changes similar to those noted 
in Cases 1 and 11. One of these was as 
marked as the reported cases while the 
other 3 were of lesser magnitude. 

The author is particularly grateful to 
the Radiological Service of Presbyterian 
Hospital for Case 111, since this is the only 
case for which pathological proof of be- 
nignancy is available. The four year follow- 
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Fic. 4. Posterior view of lower femur showing numer- 
ous perforating blood vessels on the popliteal 
surface. (From Sobotta and McMurrich. Atlas of 
Anatomy. W. B. Saunders Co., Philadelphia, 
1906, p. 98.) 


up is also the longest yet available on this 
lesion. 

Our present state of information provides 
no proved explanation for this variation in 
development. It has been suggested by 
Caffey* that the appearance may be re- 
lated to the presence of numerous small 
perforating blood vessels (Fig. 4) in this 
part of the popliteal surface of the femur. 
The rather marked variation in the size 
and number of these vessels in different in- 
dividuals may explain why this abnor- 
mality being described occurs in only a 


* Caffey, J. Personal communication. 


A Variation of Diaphyseal Development 943 


limited percentage of the population. This, 
of course, is an unproved, though plausible 
explanation. 


SUMMARY 


. The importance of the variation of 
ne development being presented rests 
upon the similarity of the roentgen ap- 
pearance of this lesion and osteogenic 
sarcoma. 

This variation is a variant of dia- 
physeal rather than epiphyseal develop- 
ment. 

The observed age of incidence is 
fourteen to fifteen years. 

The typical roentgen finding is a 
serrated irregularity of the cortical margin 
of the popliteal surfaceof the femur affecting 
the 3 to 5 centimeters immediately proxi- 
mal to the distal epiphyseal line. There is 
a loss of definition of the cortical margins. 
This bony change has usually been as- 
sociated with a soft tissue shadow simulat- 
an adjacent tumefaction. 

A negative biopsy of one case, clinical 
follow. -up of two cases, and the demonstra- 
tion of similar roentgen findings in asymp- 
tomatic individuals of the same age group 
are submitted as evidence that this is a 
developmental variation, rather than a 
neoplasm. 

The irregularity may be produced on 
the lateral roentgenogram by the super- 
imposition of the foramina of the per- 
forating nutrient arteries in this right angle 
view. If this is true, the presence or ab- 
sence of the roentgen findings being de- 
scribed depends upon the number and dis- 
tribution of these perforating nutrient ar- 
teries. 

Wichita General Hospital 
Wichita Falls, Texas 
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INTRAUTERINE PERFORATION OF 
MECKEL’S DIVERTICULUM* 


By STEPHEN ROSZA, M.D.,+ and ROBERT J. GROSS, M.D.t 


BAYONNE, NEW JERSEY 


eS postmortem finding is the 
presence of a Meckel’s diverticulum 
which is found in about 2 per cent of all 
bodies examined.? This congenital out- 
pouching of the ileum is a remnant of the 
omphalomesenteric duct, and, according 
to Meckel,® is a result of an arrest in the 
development of the small intestine during 
the period when it is still connected with 
the umbilical vesicle. The diverticulum 
is usually found 30 to 90 cm. proximal to 
the ileocecal junction and projects from 
the free border of the ileum. Although 
rarely of clinical interest, symptoms may 
occur in a small percentage of individuals 
who develop complications. Among the 
complications described are ulceration and 
perforation of the diverticulum, volvulus, 
gangrene, and intestinal obstruction from 
incarceration of a loop of intestine due to 
adhesions or formation of a hernial sac. 
Within the diverticulum, heterotopic gas- 
tric, pancreatic, or duodenal mucosa may 
be found. The gastric mucosa may secrete 
gastric juice and cause a typical peptic 
ulcer.6. Hemorrhage or inflammatory 
changes in an ulcer constitute the most 
frequent causes for symptoms of Meckel’s 
diverticulum. Pfahler® observed one of the 
first cases roentgenographically in 1923 
and reported it in 1934. 

The case to be reported is of interest, 
primarily, because one of the complica- 
tions of Meckel’s diverticulum, ulceration 
and perforation, occurred during gestation 
and caused the appearance of roentgen 
findings which are commonly associated 
with meconium ileus. Only subsequent 
postmortem examination nine hours after 
birth disclosed the true nature of the roent- 
gen findings. 


NEW YORK, NEW YORK 


REPORT OF CASE 

Family history was noncontributory. The 
pregnancy was uneventful except for the pres- 
ence of hydroamnion. This newborn female 
infant was delivered in the eighth month of 
gestation. The delivery was difficult because of 
abdominal distention of the infant, but forceps 
were not used. Aside from the difficulty in the 
delivery of the child due to the distended ab- 
domen, the birth was uneventful and the child 
was in fairly good condition. However, shortly 
after the birth the infant was observed to be 
dyspneic. The abdominal veins appeared 
markedly distended. A good deal of mucus was 
discharged from the nose and mouth, and be- 
cause of poor color and labored respiration, the 
infant was placed in an oxygen tent with con- 
tinuous administration of oxygen. An emer- 
gency roentgenogram of the chest and abdomen 
was made (Fig. 1). The abdomen showed con- 
siderable bulging of the flanks with absence of 
the properitoneal fat lines bilaterally. At the 
lateral borders of the abdomen and also at the 
right upper quadrant, irregular mottled calci- 
fications were observed which were quite ex- 
tensive in character. A moderate degree of 
gaseous distention of the stomach and small 
intestine was observed. However, no gas was 
present in the colon. The roentgen diagnosis 
was “meconium ileus with peritonitis, and intes- 
tinal obstruction probably localized at the 
ileocecal junction.” The infant became pro- 
gressively more dyspneic and weaker and nine 
hours after delivery died. At death the infant 
had a pseudomenstruation and passed a large 
mucus plug from the rectum which was tipped 
with meconium. There had been no previous 
bowel movement. 

At postmortem examination* the pertinent 
findings were limited to the abdominal cavity. 
The gross specimen of the small intestine 
showed a diverticulum measuring 3.5 cm. in 


* Pathological studies performed by Dr. Ancel Blaustein, 
Pathologist, Bayonne General Hospital. 
gist, ba) I 


* From the Bayonne Hospital and Dispensary, Bayonne, New Jersey, and New York Medical College, Flower Fifth Avenue Hospital, 
New York, New York. 
+ Chief, Department of Radiology, Bayonne Hospital and Dispensary. 
t Associate in Radiology, New York Medical College. 
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length and 2.5 cm. in diameter present in the 
ileum approximately 3 cm. from the ileocecal 
junction. The diverticulum was ruptured and 
the gap covered over by thickened peritoneum 
which itself was the site of a marked inflamma- 
tory reaction and had a thick greenish-brown 
fibrinopurulent exudate on its surface. The 
walls of the diverticulum were thin, necrotic 
and also covered with this patchy exudate. 
The cut surface of the intestine revealed a 
hemorrhagic, necrotic wall. The mucosa in 
the diverticulum was largely sloughed and the 
material present in the luman of the intestine 
was foul smelling. 

Microscopically (Fig. 2 and 3), sections taken 
from the ruptured diverticulum showed hemor- 
rhagic necrosis with marked leukocytic infiltra- 
tion extending into portions of what appeared 
to be normal ileum. There was no recognizable 
gastric mucosa present within the diverticulum 
nor any pancreatic tissue present either on the 
mucosal surface or within the submucosa of the 
intestine. On the serosal surface there was both 
an exudative and productive reaction consisting 


Fic. 1. Flat film examination of the abdomen and 
chest reveals extensive irregular calcifications 
within the abdomen. The loops of the small intes- 
tine and stomach are distended with gas. 


Intrauterine Perforation of Meckel’s Diverticulum 


Marked exudative reaction at the site of 


Fic. 2. 
perforation extending from the submucosa through 
the serosa. The reaction consists of polymorphonu- 
clear leukocytes, lymphocytes, and macrophages 


(100X). 


of fibrosis, polymorphonuclear leukocytes, 
mononuclears and a large number of macro- 
phages filled with old blood pigment, and in the 
wall large numbers of macrophages were present 
which appeared to contain material resembling 
meconium. There was marked fibrosis 
extending into the peritoneum which was 
adherent to the serosa of the intestine. There 
were calcific deposits scattered throughout the 
fibrous tissue. 

The peritoneum was markedly thickened 
and grossly appeared covered with a thin, dry, 
brown, sand-like granular deposit on the pari- 
etal surface. On the visceral surface, there were 
some patchy, green, fibrinous deposits inter- 
mingled with irregular calcific deposits. The 
peritoneum was adherent to the ileum. 

Microscopically, the peritoneum showed both 
exudative and _ productive with 
marked infiltration of polymorphonuclear leu- 
kocytes, monocytes and macrophages as well 
as a fibrinous reaction. Patchy calcific deposits 
and macrophages laden with greenish-brown 


also 


responses 
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Fic. 3. High power photomicrograph of the same 
field showing the macrophages filled with cellular 
debris, as well as the other cellular elements repre- 
senting a severe inflammatory reaction (400 X). 


pigment were found close to the visceral surface. 

The pathological diagnosis was intrauterine 
perforation of Meckel’s diverticulum with 
meconium peritonitis. 


DISCUSSION 


One of the most interesting features of 


Meckel’s diverticulum is the frequent pres- 
ence of heterotopic gastric, pancreatic or 
duodenal mucosa. Aberrant gastric mu- 
cosa, capable of secreting a potent digestive 
juice accounts for the occurrence of typical 
peptic ulcer in these pouches.! Ordinarily, 
the ulcer is found in the intestinal mucosa 
bordering on the heterotopic gastric mu- 
cosa. All of the symptoms and complica- 
tions of duodenal ulcer may be found in 
association with ulcer of Meckel’s diverti- 
culum. The patients are most commonly 
admitted to the hospital because of perfora- 
tion or peritonitis, or both. In other cases 
anemia, melena, or persistent occult blood 
in the stool are the only findings of im- 
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portance. In some patients, pain in the 
umbilical region or in the right lower quad- 
rant may be present intermittently for an 
indefinite period before the onset of more 
serious complications. In very young indi- 
viduals presenting complaints of this type, 
the possibility of a Meckel’s diverticulum 
should be considered. The final diagnosis 
frequently is dependent upon an explora- 
tory operation when peritonitis or obstruc- 
tion has not resulted since it is extremely 
dificult to make the diagnosis on routine 
roentgenogr raphic studies. Hemorrhage 
from erosion, ulceration, or inflammatory 
changes in the diverticulum constitutes one 
of the most common symptoms. Periodic 
attacks of severe internal bleeding in the 
absence of other symptoms in childhood 
or early adult life should suggest this 
possibility if no other cause can be found 
for the bleeding. A familial history of other 
congenital anomalies may be helpful.' 

Tumors have been reported within these 
diverticula. Horsley and Keasby* compiled 
20 cases from the literature in 1939 in- 
cluding 5 fibrosarcomas, 5 leiomyosar- 
comas, § carcinomas, and § carcinoid 
tumors. Adenoma has also been reported 
in this situation. 

In the case reported, it is probable that 
heterotopic gastric mucosa was present, 
but was destroyed by the intense inflam- 
matory reaction. This in turn would sug- 
gest the interesting possibility that, under 
certain conditions, fetal gastrointestinal 
glands may function, although normally 
these glands do not start to function until 
after birth. Since no other case of intra- 
uterine perforation of a Meckel’s diverti- 
culum was found in the literature, evalua- 
tion of this factor is difficult. 

The appearance of the intra-abdominal 
calcifications, although striking, are not 
unusual or pathognomonic. Neuhauser’ 
has reported 3 cases of fetal meconium 
peritonitis in whom symptoms and signs 
shortly after birth made roentgen studies 
advisable. Here, too, scattered intra-ab- 
dominal calcifications were noted indicat- 
ing perforation and peritonitis during gesta- 
tion. He emphasizes the difficulty in visual- 
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izing the site of perforation and postulates 
that the perforations occurred some time 
before delivery but after the fifth month of 
intrauterine life. His 3 cases at autopsy or 
operation revealed the presence of meconi- 
um in the peritoneal cavity. 

No free meconium was found in the peri- 
toneal cavity of our case, but the appear- 
ance of the peritoneum was the same as Is 
found in meconium ileus, with perforation 
and obstruction. 


CONCLUSION 


A case of intrauterine perforation of a 
Meckel’s diverticulum is described. No 
similar case has been found in a review of 
the world literature. The similarity of the 
roentgen findings to those of meconium 
ileus with perforation is stressed. 

Robert J. Gross, M.D. 


160 West 85th St. 
New York 24, New York 
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FEMALE PSEUDOHERMAPHRODITISM 
REPORT OF A CASE PROVED ROENTGENOLOGICALLY* 


By BERTRAM LEVIN, M.D., ALWIN C. RAMBAR, M.D., and 
IRVING J. SHAPIRO, M.D. 


CHICAGO, ILLINOIS 


ETEROSEXUALITY has been recog- 

nized as an entity worthy of special 
attention since biblical times. This de- 
velopmental anomaly is of interest not 
only because it represents a freakish con- 
dition, a curio, but also because of its 
sociological, psychological, endocrinologi- 
cal, surgical, and moral implications. With 
better understanding of adrenal physiology 
and pathology and with improvement in 
surgical techniques, pseudohermaphrodit- 
ism has become a problem of even greater 
importance because reparative treatment 
is now available for selected cases.‘ 

Heterosexuality, further classified, in- 
cludes true hermaphroditism, male pseudo- 
hermaphroditism, and female pseudoher- 
maphroditism. 

True hermaphroditism is probably the 
rarest form of heterosexuality; the term is 
applied to individuals having gonads of 
both sexes. There may be one ovary and 
one testis, ovotestes, or an ovotestis with 
an ovary or testis. In discussing the eti- 
ology, Wilkins states that “many workers 
assume that such mixtures of the sex 
character of the gonads must be due to 
abnormal combinations or mosaics of the 
genetic pattern... [But it is] unwise to 
exclude the possibility that non-genetic or 
hormonal factors might be responsible for 
the development of ovotestes in the 
human.” 

Male pseudohermaphrodites are indi- 
viduals having testes but also female 
external genitalia, genital ducts, or both. 
As yet too little is known about this con- 
dition to speculate on its cause. 

Female pseudohermaphroditism due to 
congenital hyperplasia of the adrenal is the 
commonest cause of heterosexuality. These 


individuals have ovaries but male develop- 
ment of some of the accessory sex organs. 
Wilkins states that all the pseudoher- 
maphroditic patients with purely ovarian 
gonads “presented evidence of excessive 
androgen production throughout life, indi- 
cated during early childhood by precocious 
masculine sexual development, advanced 
growth and osseous development and 
increased 17-ketosteroid excretion. Such 
patients generally have shown at autopsy 
or biopsy evidence of adrenal hyperplasia 
or overactivity.’ 

To determine the nature of the internal 
sex organs surgical exploration and biopsy 
are usually necessary. 

Heterosexuality often presents a diag- 
nostic problem to the pediatrician, intern- 
ist, and surgeon; the radiologist may thus 
be consulted. Generally the radiologist can 
be of assistance in diagnosis only in de- 
termining whether or not there is preco- 
cious skeletal development, adrenal tumor, 
or both. If a urogenital sinus is present, 
films taken after the injection of a contrast 
medium may show a vaginal pouch and its 
communication with the urinary bladder. 
Thus, roentgenologic methods are usually 
of aid only in providing circumstantial evi- 
dence for or against the clinical diagnosis 
of heterosexuality. 

The purpose of this paper is to report a 
case of female pseudohermaphroditism 
conclusively proved by roentgenographic 
methods. After careful perusal of the 
literature, we believe this to be the first 
case to be proved in the manner described 
below. 

CASE REPORT 

S. S., a five year old white “‘male,”’ was ad- 

mitted to Sarah Morris Hospital for Children, 


* From the Departments of Radiology, Pediatrics, and Urology, Sarah Morris Hospital for Children of Michael Reese Hospital, 


Chicago, Illinois. 
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Michael Reese Hospital, for urologic and 
endocrinologic study. 

The child had been a full term infant follow- 
ing an uneventful pregnancy and uncompli- 
cated delivery. At birth he was noted to have 
some genital abnormality; a hypospadias was 
reported to be present. 

The child’s development progressed normally 
until a few months before admission. At this 
time there was noted appearance of abundant 
coarse black pubic and axillary hair. An adrenal 
tumor was suspected and the patient was re- 
ferred elsewhere for an intravenous urogram. 
This showed no evidence of adrenal tumor or 
other abnormality (Fig. 1). 

The patient was then admitted to Sarah Mor- 
ris Hospital for further study. 

Physical examination revealed a well de- 
veloped muscular boy, 49 inches in height, 
somewhat taller than expected for his chrono- 
logical age. According to the chart of Burgess? 
showing height of American boys and girls at 
various ages the patient is above the 99 per- 
centile. He weighed 51} pounds. His weight in 


Fic. 1. Excretion urograms (five and ten minute 
films) showing normal position of kidneys and 
calyces. 
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Fic. 2. Left wrist. The precocious skeletal 
development is evident. 


relationship to his height was normal according 
to the tables of Engelbach.’ Examination of 
head, neck, heart, and lungs showed no ab- 
normality. Abundant black, coarse pubic hair 
was present. There was beginning axillary hair 
growth and several hairs over the sternum. 

Examination of the genitalia revealed a penis- 
like structure with a urethral opening below 
it. There were well developed labia or unjoined 
scrotal folds. No gonads were palpable. 

The clinical impression was that this repre- 
sented a case of androgenic precocious pukerty 
with congenital abnormality of the external 
genitalia. An adrenal functional tumor was 
considered likely. 

Blood studies and routine urinalysis showed 
no abnormality. Twenty-four hour pregnandiol 
excretion was 99 mg. The normal value for the 
method of determination used is less than 1 
mg. 17-ketosteroid excretion was not deter- 
mined. 

Roentgen Findings. Examination of the skele- 
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tal system revealed precocious osseous matura- 
tion, the bone age being that of about an eleven 
year old (Fig. 2). 

Air was injected into the left perirenal space. 
Films taken with the patient upright outlined 
a normal sized left kidney. The suprarenal 
gland did not appear to be enlarged. Above the 
kidney and lateral to the suprarenal gland there 
was a large soft tissue mass which was con- 
tinuous with the shadow of the spleen (Fig. 3). 
It could not be determined whether this repre- 
sented a spleen of unusual configuration or 
whether it represented some form of neoplasm, 
extra-adrenal. 

Three days later a pneumoperitoneum was 
produced under general anesthesia by injecting 
500 cc. of oxygen into the peritoneal cavity by 
the transabdominal route. Films taken in the 
upright position showed that the previously 
described left upper quadrant mass was intra- 
peritoneal and continuous with the spleen, 
probably representing an unusually prominent 
upper pole of spleen (Fig. 4). 


Fic. 3. Left perirenal air insufflation. Arrow points to 
soft tissue mass of indefinite location and nature. 


Fic. 4. Pneumoperitoneum. Film taken in upright 
position. Mass (arrow) noted in Figure 3 is seen to 
lie within the peritoneal cavity since it is dis- 
placed by the gas. 


Fic. 5. Pneumoperitoneum. Film taken in modified 
knee-chest position. Infantile uterus and ovaries 
are well visualized. 


June, 1953 
4 


D 


Vot. 69, No. 6 


Films taken with the patient in a modified 
knee-chest position revealed the outlines of an 
infantile uterus and ovaries. These were normal 
in size, shape and position for a female of this 
age (Fig. 5). 

The following day the patient underwent 
exploratory laparotomy. A left subcostal in- 
cision was made and the peritoneum opened. 
A small uterus, tubes, and adnexa were pal- 
pated. Palpation above the right kidney seemed 
to reveal an enlarged suprarenal gland, but it 
was difficult to be sure of this. The posterior 
peritoneum was opened in:the left lateral gutter 
and blunt dissection carried out above the 
kidney, exposing an enlarged left suprarenal 
gland. A piece was removed for section. 

The patient made an uneventful recovery 
from the exploratory operation. 

The suprarenal biopsy specimen was re- 
ported (Dr. O. Saphir) as showing “hyper- 
plasia of the zona reticularis and recent hemor- 
rhage and edema.” 


DEVELOPMENT OF PNEUMOROENT- 
GENOGRAPHY 

In 1912 Jacobaeus® was the first to call 
attention to the great advantage of com- 
bining pneumoperitoneum and roentgen 
examination. In 1919 Orndoff® reported on 
the use of pneumoperitoneum combined 
with roentgenography as a diagnostic aid. 
Most of his 100 cases involved adhesions 
between the intestine and abdominal wall 
or had upper abdominal lesions. In this 
report he stated as follows: “The size, 
position, mobility, relative density, varia- 
tions in density, contour, contents, and 
cavities of the abdominal viscera can be 
visualized and studied in a manner which 
opens to physicians entirely new possi- 
bilities.” 

In 1921 Van Zwaluwenburg and Peter- 
son'® demonstrated the practicability of 
pneumoroentgenography for gynecologic 
diagnosis. They used a modified Rubin 
patency technique for transuterine infla- 
tion and developed the technique of 
transabdominal puncture for cases where 
the tubes were obstructed or where the 
transuterine inflation was contraindicated. 
They also described a modified knee-chest 
position for roentgenography to better 
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visualize the pelvic viscera. 

In that same year (1921) Alvarez! was 
the first to advocate the use of carbon 
dioxide in pneumoperitoneum. This gas is 
absorbed much more rapidly than is air 
or oxygen, and consequently the patient 
suffers little, if any, distress due to tension. 
The CO, is usually almost completely ab- 
sorbed in thirty minutes. 

One year later, in 1922, Stein and 
Arens"” adopted the method in this 
hospital and since then it has become a 
useful and often used procedure in the 
armamentarium of the gynecologists. They 
developed a self-retaining patency set and 
a special roentgenographic table which 
facilitates roentgenography with the pa- 
tient in a modified knee-chest position and 
the Potter-Bucky diaphragm close to the 
abdominal wall. This table has been im- 
proved with the passing years; the latest 
design is a modified Sisk cystoscopic table. 

The indications and technique for pneu- 
moroentgenography in adults have been 
adequately described 
Briefly, it consists of introducing approxi- 
mately 1,000 to 1,500 cc. of air, oxygen, or 
CO, into the peritoneal cavity via the 
transuterine or transabdominal route. The 
latter is used when the transuterine route 
is unsuccessful or contraindicated. For 
transabdominal pneumoperitoneum the 
puncture site is first prepared with a 
suitable antiseptic. A No. 17 needle, 
33 inches long with stilet is used with a 
quick thrust through the abdominal wall at 
about 1 inch below and to the left ot 
the umbilicus. This is done without any 
previous anesthesia to the skin. When the 
needle is in place and connected to a suita- 
ble apparatus for measuring and controlling 
the flow of the gas and as the gas is flowing 
one can tell whether the needle point is in 
the peritoneal cavity by listening to the 
abdominal wall with a_ stethoscope. A 
characteristic sound of an inrush of air can 
be heard. By the amount of abdominal 
distention, one can usually determine 
whether or not there is a satisfactory 
amount of intraperitoneal gas; about 1,000 
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to 1,500 cc. will usually be required. 

For children the technique is essentially 
the same. The age of the child will deter- 
mine whether or not general anesthesia is 
necessary. The transabdominal route is 
used, and correspondingly smaller amounts 
of gas, depending on the size of the patient, 
are employed to produce pneumoperi- 
toneum. Probably no less than 350 ce. 
should be used. This technique has been 
used successfully in this hospital to confirm 
a number of cases of ovarian agenesis or 
hypoplasia. As in the reported case, oxygen 
is usually used in young children, since the 
rapid absorption of CO, does not permit 
repeating the films, should such be re- 
quired, without introducing more gas. 


SUMMARY 


A case of female pseudohermaphroditism 
has been presented. It was conclusively 
proved by roentgen methods and is _ be- 
lieved by the authors to be the first such 
case in which the female pelvic structures 
were demonstrated roentgenographically 
after producing a pneumoperitoneum. The 
findings were confirmed by operation. 

Brief discussions of heterosexuality and 
pelvic pneumoroentgenography have been 
presented. 

Bertram Levin, M.D. 
Department of Radiology 


University of Minnesota Hospitals 
Minneapolis 14, Minnesota 
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DIRECTED BEAM THERAPY 


Il. MULTIPLE SMALL FIELD IRRADIATION OF THE PITUITARY GLAND, 
PITUITARY TUMORS AND OTHER INTRACRANIAL LESIONS 


By B. V. A. LOW-BEER, N. E. SCOFIELD, E. T. FELDSTED, and R. F. BROWN 


SAN FRANCISCO, CALIFORNIA 


HE general aim in treating a deep- 

seated tumor with roentgen rays is to 
insure that the maximum of absorbed 
energy be confined to and uniformly dis- 
tributed within an estimated tumor volume. 
Ideally, all tissues outside the volume to be 
treated should absorb no radiant energy. 
This, however, is not possible with any 
technique of roentgen treatment. There- 
fore, a compromise in which all surrounding 
tissues receive a much smaller amount of 
radiant energy than does the tumor may 
be considered as a “practical ideal.” 

The conventional techniques of employ- 
ing one or two portals of entrance for the 
radiation beam directed to a deep-seated 
tumor result in the accumulation of an 
equal or greater dose on the surface of the 
body as compared with the dose received 
at the focal depth. This high surface dose 
is the principal disadvantage of the one 
portal or two portal “‘cross fire” technique 
within the 200 to 400 kv. roentgen-ray 
energy ranges which are usually employed. 
The “practical ideal” can be most nearly 
achieved when the irradiation is done 
through multiple portals of entrance. Ro- 
tational irradiation provides the maximum 
in multiple portals. When multiple portals 
are used, all beams converge on the lesion, 
and the parts of the body through which 
each beam passes receive a dose which is 
smaller than the total dose delivered to the 
tumor. Within certain limits, the ratio 
between tumor dose and either surround- 
ing tissue dose or skin dose is increased by 
increasing the number of treatment portals. 
Factors which influence this ratio are: (a) 
quality of radiation, (b) tube target-tumor 
distance, (c) diameter of the object, (d) 
density of tissue through which the roent- 


gen-ray beam passes, and (e) the relation 
of the tumor to the body contour in the 
segment of the body to be irradiated. 
Theoretically, the highest differential 
ratio can be attained if there is a spherical 
body within which there is concentrically 
located another smaller spherical! mass to be 
irradiated. When one considers (Fig. 1) 
the small body v within the larger body V 
and one chooses a set of three mutually 
perpendicular coordinate axes intersecting 


Fig. 1. This shows that when a cartesian coordinate 
system is chosen whose origin coincides with the 
center of the spheres, then when the axis of rota- 
tion of the spheres v and V is fixed, and a roent- 
gen-ray beam of just sufficient size to enclose the 
small sphere is directed at the origin, the small 
phere will remain in the beam in any rotational 
position while different areas of the large sphere 
will be irradiated for each position. The greatest 
number of separate entrance fields on the surface 
for each axis may be obtained by directing the 
roentgen-ray beam perpendicularly to the axis of 
rotation. 


* This study was made in 1949 and 1950 and was financially supported by the American Cancer Society’s “Institutional Grant to 


the University of California School of Medicine, San Francisco.” 
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at the center of the smaller body, the mass 
as a whole may be rotated around any of 
these axes without changing the location in 
space of the small body. If a roentgen-ray 
beam of just sufficient size to enclose the 
small body is directed at the center of rota- 
tion, the small body will remain in the 
beam in any rotational position. The great- 
est number of separate entrance fields on 
the surface for each axis may be obtained 
by directing the roentgen-ray beam per- 
pendicular to the axis of rotation.* 

In clinical radiation therapy, one does 
not deal with entirely spherical surfaces, 
but rather with segments of spheres or 
cylinders. Therefore, instead of approach- 
ing the volume to be treated through the 
entire surface of the hypothetical sphere, 
one is limited to the irradiation of a seg- 
ment of the available surface. It is still 
possible, however, with a large number of 
small portals of entry, to deliver a greater 
amount of radiant energy to the tumor 
mass than is received by any of the tissues 
surrounding the tumor. This is possible 
even with roentgen rays generated by po- 
tentials in the 200 kv. range. 

The accomplishment of the “practical 
ideal” has been the subject of study by 
several investigators. Dobbie was among 
thie first to turn attention to the advantages 
of small field treatment and necessity of 
accurate beam direction. 

The physical and geometrical principles 
underlying multiple field beam direction 
have been analyzed in detail by May- 
neord.’ Winternitz and Smithers? have 
described a technique whereby multiple 
small fields are arranged in a circle on the 
surface of the body equidistant from the 
center of the lesion. By means of a parallel 
arm beam director, roentgen-ray beams 
delivered through these fields pass through 
the body at an oblique angle to converge 
at the center of the lesion. Kaplan and 
Etkin‘ used a protractor to determine and 

* If the body is of cylindrical form and the mass to be irradi- 
ated lies in the axis of the cylinder, then a roentgen-ray beam 
directed perpendicularly to the axis of rotation will give the great- 


est number of fields with the minimum depth from the surface to 
the focal volume. 
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maintain the angulation of the roentgen 
tube so that the central ray for each portal 
passed through the center of the lesion. 
Dobbie? described a method for making 
casts out of wax to fit the part of the body 
under treatment so that the alignment of 
the roentgen tube could be reproduced at 
each treatment. Dobbie used a protractor 
and an exit beam indicator to control 
beam direction. 

Many other beam direction methods 
have been described in recent years.*:7§ 
The most widely accepted approach is the 
use of multiple narrow radiation beams 
converging on the tumor. All these sma// 


field, multiple beam techniques employ direc- 


tional calipers on the parallelogram or arc 
principles. 

The present study was undertaken to 
provide a method of delivering to the 
pituitary gland a tissue dose of 8,000 to 
10,000 roentgens in a period of from fifty 
to sixty-five days so that the skin dose on 
each portal would not exceed 3,000 to 
4,000 Fr. 

The reason for such intensive irradiation 
of the pituitary was an attempt to decrease 
the function of the pituitary gland and to 
affect tumor growth in patients with dis- 
seminated cancer. 

Although no significant effect on pitui- 
tary function and on tumor growth could 
be demonstrated in the § patients so 
treated,® the method has proved of definite 
value in the treatment of pituitary tumors 
and also in the irradiation of other intra- 
cranial neoplasms. 

Our special problem was to construct a 
beam alignment device which would enable 
us to irradiate the pituitary gland in ac- 
cordance with the principles of a high dif- 
ferential dose ratio between the pituitary 
and the surrounding tissues. 

The human head and the pituitary gland 
may be considered, for practical purposes, 
as spherical or oblate bodies concentrically 
located and can be described in terms of 
three mutually perpendicular coordinate 


+ This study is concerned with multiple stationary fields and 
not with rotational irradiation. 
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axes. The point of intersection of the axes 
is the pivotal point of the geometrical 
figure (Fig. 2). If the axis a—d is vertical, 
then a horizontal plane can be laid through 
the axes c-d and e-/. If the center of a 
roentgen-ray beam of just sufficient size to 
enclose the pituitary is directed to pass 
through this horizontal plane and intersects 
a-b, any rotation of the head about the 
axis 4-6 will result in continuous irradiation 
of the pituitary and only intermittent ir- 
radiation of the skin and other tissues of 
the head within the limits of the roentgen- 
ray beam. By using this approach, the 
differential dose ratio between the skin and 
the pituitary gland depends mainly on: 
(1) the number of treatment fields, (2) 
the quality of radiation, and (3) size of 
the fields. 

Based on the foregoing principles, a 
device was constructed which could be 
easily attached to the roentgen tube head 
and which insured reproducible position of 
the patient with accurate beam direction. 

The device consists of two parts: (1) 
the roentgen-ray beam localizer and (2) 
a plaster cast skull cap fitted snugly to the 
patient’s head. The roentgen-ray beam 
localizer is a frame made of 1 inch brass 
angle stock fashioned into two parallel 
interconnected arms projecting from the 
base plate of a roentgen tube head. 

Since the arms of the frame are made 
parallel to and at a fixed distance from the 
central ray axis of the collimated roentgen- 
ray beam, they are a reference system 
located a fixed distance from the axis of the 
roentgen-ray beam. A wooden plate with a 
hole drilled through its center is affixed to 
and in the plane of the projecting arms. 
The hole serves to locate the axis of rota- 
tion. The position of the plate along the 
length of the projecting arms is adjusted 
so that the center of the “rotation hole”’ is 
65 cm. from the anode.of the roentgen 
tube. 

The roentgen-ray beam is thus perpen- 
dicular to the vertical axis through the 
“rotation hole.” The fixed known distance 
from the projecting arms of the frame to 
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Fic. 2. The human head and the pituitary gland 
may be considered, for practical purposes, as 
spherical or oblate bodies concentrically located 
and can be represented by three mutually per- 
pendicular coordinate axes. The point of inter- 
section of the axes is the pivotal point of the 
geometrical figure. 


the center of the roentgen-ray beam is 
duplicated along the rotation axis, and thus 
the point at which the roentgen-ray beam 
intersects this axis is constant. 

A roentgen-ray beam perpendicular to 
the vertical rotation axis was chosen 
because by such arrangement the point of 
maximum dose coincides with the point of 
intersection of the roentgen-ray beams. It 
is somewhat simpler to set up and adjust 
the patient to the perpendicular radiation 
beam than to direct the beam at an angle 
toward the rotational axis. 

The width of the beam is defined by 
two lead diaphragms attached to the 
projecting arms, one at the base plate of 
the roentgen tube head, the other at 50 
cm. from the anode of the roentgen tube. 
The beam defining lead diaphragm is cut 
with a 2.2 cm. diameter circular hole, which 
provides a beam diameter of 2.8 cm. at 
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65 cm., the distance from the target to the 
center of the sella turcica. 

For treatment of pituitary tumors, the 
hole defining the roentgen-ray beam is 
made larger to fit the tumor size. The 
largest beam size used was 3.8 cm., pro- 
viding a beam diameter of 4.6 cm. at the 
center of the pituitary. 

The beam size is constant regardless of 
the portal being used. The beam size of 
2.8 cm. includes the normal sella turcica 
with a 2 to 3 mm. margin all around. 

In order to irradiate the pituitary, the 
next step is to establish the craniocaudal 
rotational axis passing through the pitui- 
tary. This is done by making a snugly 
fitting plaster cap for each patient. The 
cap is made to fit low enough on the head 
to hold the head firmly. Guide marks are 
placed on the skin and on the cap so that 
it may be taken off and replaced in the 
same position. 

The plaster cap is prepared by putting 
one layer of stockinet material over the 
patient’ s head. Strips of wet plaster gauze 
are then molded in conformity with the 
patient’s head. The cap is easily removed 
even when still slightly wet. Before re- 
moval, guide marks are placed on the cap 
corresponding to the projection of the 
anterior and posterior sagittal plane, the 
outer canthus of each eye, and the center 
of the external auditory meatus. 

When the cap is dry, a circular disk is 
firmly wired to the top of the cap. The 
plate must be parallel to the plane of the 
treatment portal centers. 
the disk from the top of the plaster cast 
cap must be known accurately so that the 
central ray of each roentgen-ray beam will 
pass through the center of the pituitary 
fossa. An adjustable metal bolt is attached 
to the disk on the top of the cap. The bolt 
is threaded for fixation in the plate of the 
beam alignment device. 

The hole in the disk through which the 
bolt will be placed has been drilled over- 


size to allow adjustment. The position of 


the bolt represents the rotational axis and 
must be aligned with the pituitary fossa. 
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This is accomplished as follows: With the 


skull cap on the patient’s head, lateral 
and posteroanterior roentgenograms of the 
head are taken with a diagnostic roentgen 
machine. Any deviation between the verti- 
cal axis through the sella turcica and the 
bolt is corrected. The patient is seated 
upright in a treatment chair and the 
finished cap is placed on his head. The 
bolt is inserted in the “rotation” hole 
mentioned above. 

Final adjustments of the beam direction 
are made as follows: With the patient in 
treatment position, roentgenograms, using 
the treatment beam, are taken in at least 
three directions (right and left lateral, 
anteroposterior or posteroanterior). Any 
misalignment in the vertical axis is cor- 
rected by further adjusting the position of 
the bolt. Any misalignment in the horizon- 
tal treatment plane is corrected by chang- 
ing the spacing between the disk of the 

cap and the plate of the beam alignment 
framework. 

At any subsequent treatment session, 
the beam is automatically aligned as long 
as the cap is properly placed on the pa- 
tient’s head and the beam alignment frame- 
work is exactly in a horizontal position. 

This is checked before each treatment by 
means of a spirit level. Some movement of 
the patient may occur after the entire 
mechanism is fixed in place due to slight 
flexibility of the whole apparatus. How- 
ever, since the apparatus is close to the 
patient’s head, the beam literally moves 
with the patient. This has been ascertained 
by roentgenograms taken with the treat- 
ment beam at different times during one 
sitting and during different sittings. It has 
been found that the position of the beam 
relative to the sella turcica does not vary 
by more than I mm. for any treatment 
field. 

The use of this equipment is not limited 
to irradiation of lesions in the sella turcica; 
but can be used for any intracranial tumor 
as long as the vertical, or rotational, axis 
and the horizontal, or roentgen-ray beam, 
axis can be aligned. The size and shape of 
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Fic. 3. Pattern formed in the head by the roentgen-ray beams intersecting at the pituitary fossa. The field 
films of the rice-filled skull are shown with a steel ball placed in the pituitary fossa. 


the beam obviously must be adapted to 
the size of the lesion. 

Depth dose measurements to be used for 
multiple field directed beam therapy differ 
from those usually found in the literature 
in that the target-tumor distance rather 
than the target-skin distance remains fixed 
throughout the measurements. Conse- 
quently, the skin dose to field may vary 
substantially. 

In order to determine the dose distribu- 
tion in irradiation of the pituitary, the 
following factors were investigated: 


(a) The geometrical pattern in the head 
formed by the intersecting roentgen-ray 
beams. 

(b) The anatomical landmarks in the path 
of each roentgen-ray beam. 

(c) The depth dose measured in a presdwood 
phantom and the dose delivered to the 


sella turcica region in a rice-filled skull 
and in a wax head phantom. 

(d) Depth dose data. 

(e) The attenuation of the roentgen-ray 
beam by the wall thickness of the plaster 
cap. 


(a) The pattern formed by the inter- 
secting roentgen-ray beams was demon- 
strated by exposing a roentgen film placed 
between the two halves of the wax head 
phantom which had been divided at the 
horizontal plane passing through the center 
of the pituitary fossa. The exposures were 
made with the wax head phantom mounted 
in the beam direction framework so as to 
simulate treatment conditions. Figure 3 
shows this pattern. Figures 4 and § show 
the wax phantom and the rice-filled skull 
in the beam direction framework. 

(b) Field films were taken with the pa- 
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Kic. 4. Wax head phantom in beam direction frame- 
work with rate meter probe in position. 


tient in each treatment position to localize 
the bony structures through which each 
beam passed. Other field films were taken 
throughout the course of treatment to 
check accuracy of positioning and thus 
the validity of the dose estimation. It was 
found possible to maintain the roentgen- 
ray beam through the sella with a variation 
not exceeding I or 2 millimeters. 

(c) Measurements of the dose to the 


Fic. 5. Shows rice-filled skull in the beam direction 
framework, shows treatment position and indicates 


field size. 
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pituitary region from each field were made 
in the presdwood phantom, the wax head 
phantom, and the human skull placed in 
the beam direction apparatus with the 
treatment conditions simulated. 

The presdwood sheets used were 30 by 
30 cm. and 0.635 cm. (4 inch) thick. 
Seven centimeters of presdwood backing 
was used for all measurements and the 
measuring instrument was a Victoreen rate 
meter. 

TaBLe I 


COMPARISON OF DEPTH DOSE MEASUREMENTS MADE 
IN RICE-FILLED SKULL, WAX HEAD, AND PRESD- 
WOOD PHANTOMS, 200 KV., 25 MA., HALF- 
VALUE LAYER I MM. CU, FIELD SIZE 3.6 
CM. DIAMETER AT 50 CM. OR 4.5 CM. 

AT 65 CM. (TARGET-TUMOR DISTANCE) 


Presdwood 
ia Per cent Rice 
Field Depth Skull 
I Dose r/min.* 
r/min.* 


A. Rice-filled skull (dry rice, orbits filled with 
wet cotton) 


Anterior 6cm. 32 16.2 16.0 
L. ant. oblique 7 27 13.8 14.5 
R. ant. oblique 7 27 3.8 14.3 
L. lateral 6 32 16.2 14.8 
R. lateral 6 32 16.2 15.6 
L. post. oblique 9 20 10.2 10.7 
R. post. oblique 10 17 8.7 9.5 
Posterior II 14.5 7.4 8. 
B. Wax head pantom (paraffin) 

Anterior 6.5 16.6 
L. lateral 6.5 29.5 7.9 
R. lateral 16.5 


6.5 29.5 


* Per cent of air r at $0 cm. 


A deep water trough was formed in the 
top of the wax head phantom. The water- 
proofed rate meter probe could be intro- 
duced into this trough to the position of the 
sella turcica or other positions in the same 
plane either anteriorly or posteriorly. The 
rice-filled skull permitted the introduction 
of the rate meter only into the sella turcica. 

Table 1 shows the results obtained from 
the phantom measurements as well as 
corresponding values obtained from presd- 
wood measurements for comparison. For 
convenience, all depth dose values are 
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\\ (Backscatter ratio) 
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30F 


20F Calculated 


(Area ratio, change in 
surface area with 
depth neglected) 


Central Axis Depth Dose in % Air Dose @ $0 cm. 


i i iL 


345 6 7 8 § 10 Wh 12 13 14 
Tissue Depth in cm. 


Fic. 6. Calculated and measured central axis depth 
dose curves for a fixed target-tumor distance of 
65 cm. and a field size at the tumor 4.7 cm. in 
diameter. The depth dose values are expressed as 
percentages of the air dose at 50 cm. 


expressed as percentages of the rate in air 
at 50 cm. distance, which is the distance 
at which the roentgen-ray output of the 
therapy unit used is calibrated daily in 
this department. The results of the meas- 
urements in the presdwood phantom are 
shown in Figure 6. 

(d) Fixed target-tumor distance depth 
dose curves were calculated from depth 
dose data available in the literature® for 
the conditions being used. There are six 
steps to the calculation: (1) The relative 
intensities of the primary beam and the 
scattered radiation must be determined for 
each depth for the smallest field size avail- 
able (Fig. 7). (2) Then the secondary 
component must be reduced by a factor 
which varies with the ratio of the field 
area desired to the field area available. (3) 
The third step is to recombine the reduced 
secondary and the primary beam. (4) Each 
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Fic. 7. Central axis depth dose curves using a § cm. 
diameter field showing the division into primary 
and secondary radiation. (From Loevinger, Wolf 
and Minowitz.°) 


depth dose value for the new field size 
must be multiplied by the ratio (t.s.p. 
+depth)’/r.s.p.) since the target-tumor 
distance remained fixed during treatment 
(Fig. 8). (5) The resulting depth dose values 
are now plotted against field area, giving a 
series of points lying on a straight line 
corresponding to this field area. The points 
mark the position of each depth (i.e., 1 cm., 
2 cm., etc.) on the depth dose axis (Fig. 9). 

This process is repeated for slightly 
larger field areas, and curves connecting 
the corresponding depth points are drawn. 
The surface area of the field is used in the 
above calculations for only one depth, 
namely the depth such that 1.1T.p.-depth 
=T.S.D.* 

For any other depth the field area at the 
surface will be larger because of the greater 
target-skin distance. For the 3 cm. depth 


* The fixed T.s.p. at which the depth dose data were measured. 
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Fic. 8. The secondary of Figure 7 has been reduced 
by the backscatter ratio factor to the secondary 
of a 3.6 cm. diameter field and added to the 
primary of Figure 7 to give the calculated central 
axis depth dose curve for a 3.6 diameter field size. 
Finally, the inverse square factors have been 
eliminated to give a fixed target-tumor distance 
central axis depth dose curve. 


dose, for example, the 3 cm. depth dose 
from a field of an area (T.T.D.-3)?/T.S.D.*) 
times the surface area must be used. When 
the proper depth doses are found by this 
method, they may be connected and will 
then form a smooth curve as shown in 
Figure 9. 

For comparison with the measured depth 
dose values, the calculated depth dose 
values are expressed as percentages of the 
50 cm. air dose. A comparison between the 
calculated and measured depth dose curve 
may be seen in Figure 6 for a field size of 
3.6 cm. diameter at 50 cm. T.s.p. Similar 
calculations must be made to obtain the 
surface and exit dose values for this type of 
therapy. 
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Determination of the Area Scatter Rela- 
tionship. To a first approximation, the re- 
lationship between field area and secondary 
or scattered radiation produced at the 
center of the field is the same as the field 
area-backscatter relationship which is usu- 
ally available. Thus, if it is desired to 
calculate the secondary contribution from 
a 3 cm.’ field using the data from a 5 cm.? 
field, the 5 cm.” secondary values for each 
depth are multiplied by the ratio: 


3 cm.” backscatter 
5 cm.° backscatter 


It should be noted that between 3 cm.” 
and 30 cm.” field areas, the backscatter 
ratio changes from 1.5 to 0.7 per cent/cm.? 
for 200 kv., 1 mm. Cu half-value layer. 
Thus, it is not feasible simply to use the 
ratio of areas of the two fields as a multi- 
plying factor. The result of doing this, and 
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Kic. g. Fixed target-tumor distance depth dose 
curves plotted against surface field area. The 
vertical lines give the (1 cm., 2 cm., etc.) depth 
dose as a function of the surface field area. The 
last mentioned curve in Figure 8 appears here 
as a series of points along the horizontal line rep- 
resenting 10.2 cm.’ surface field area. For a depth of 
1§ cm. this area is correct, since the target-skin dis- 
tance equals 65—15 equals so cm. Forsmaller depths 
the surface field area is increased due to the in- 
creased target-skin distance and therefore each 
depth dose must be found for a different field area. 
This is shown for a 2.2 cm. and 3.6 cm. diameter 
field (at 50 cm.) 
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also of ignoring the changing surface area, 
may be seen in Figure 6. 

For the greatest accuracy, the area-back- 
scatter measurements should be made using 
circular fields. Figure 10 shows a typical 
area-backscatter curve. This been 
plotted on logarithmic graph paper to 
cover the range of area and also to flatten 
out the very steep initial slope of the 
curve. Also in Figure 10 is a curve showing 
the backscatter/area ratio in per cent/cm.? 
for various field areas. The initial rise 
probably represents the building up of 
electronic equilibrium in the thimble cham- 
ber which is more than half the size of the 
field at these small areas. 

(e) The average plaster cap thickness 
was 3/16 inch. Measurements showed that 
the beam was diminished by approximately 
10 per cent in passing through this thick- 
ness of dry plaster. Where practicable, the 
plaster was not placed in the beam, or, if so, 
was made as thin as possible at that place. 

REPORT OF CASES 

Five patients were treated by the mul- 
tiple small field, directed beam technique 
in 1949 and 1950. One patient had a_pitui- 
tary adenoma, 1 had a glioma at the 
chiasma of the optic nerve. Three patients 
had disseminated malignancies: 1 from 


melanoma, the other 2 from carcinoma of 
the breast. 
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Kic. 10. Backscatter-field area curve plotted on 
logarithmic paper to spread out the low area part 
of the curve. Also curve showing the backscatter 
area ratio in per cent/cm.? as a function of field 
area. The initial rise probably represents the 
building up of electronic equilibrium in the 
thimble ionization chamber, which is more than 
half the size of the field at these small areas. 


The objectives of reduction or interrup- 
tion of pituitary function in disseminated 
carcinoma was the stimulus for this entire 
study. At the same time, the study fitted 
into our more comprehensive program of 
directed beam therapy. 

The following case histories are presented 
to demonstrate the beam direction set-up; 
to show the physical factors of treatment, 
the radiation dose on each skin field, and 
the calculated aggregate tissue dose. No 
attempt is made here to evaluate the re- 
sults of treatment. 


Fic. 11. Shows treatment set-up on Case 1 (patient N. T.). 
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Fic. 13. Shows treatment set-up on Case 111 (patient J. C.). 
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Case 1. N. T., a white male, aged six, was 
seen in February, 1949, with complaints of poor 
vision getting progressively worse for the past 
six months. Surgical exploration and biopsy 
confirmed the diagnosis of a glioma of the 
optic nerve, located in the suprasellar region. 
The tumor could not be completely removed 
surgically. In April, 1949, the patient received 
a course of roentgen therapy. Physical factors 
were: 200 kv., 25 ma., half-value layer 1.08 
mm. Cu, target-skin distance 78 cm. Treat- 
ment was given to two temporal fields, 7 by 7 
cm., one on each side and centered at the 
suprasellar region. Thirty-one treatments were 
given in thirty-five days. A calculated tissue 
dose of 3,580 r at the depth of 7.5 cm. was 
delivered. 

In September, 1949, the patient complained 
of increasing thirst and polyuria and noted a 
little difficulty in walking. A craniotomy per- 
formed at that time revealed a 2 cm. mass aris- 
ing from the right optic nerve. 

All of the tumor could not be removed, and 
it was decided to give a second course of radia- 
tion therapy using the multiple beam tech- 
nique. Therapy was directed to the region sur- 
rounding the optic chiasma. 

Physical factors were 200 kv., 25 ma., half- 
value layer 1.08 mm. Cu. Twenty treatments 
were given in thirty days. Figure 11 shows the 
treatment set-up on this patient. Figure 12 
shows the irradiation pattern and field films of 
this patient. The patient was treated through 
eight fields, sparing the skin in previously 
treated areas. The dose delivered to each field 
and the aggregate calculated tumor dose were 
as follows: 


Skin r 
Fields Aire at actual 
at 50 cm. ; 
distance 
I I ,gOo 1,615 
2 I ,600 1,360 
3 1 ,600 1,120 
4 1,600 1,408 3,479 calculated 
5 1,600 1,408 tumor dose 
6 1,600 1,280 
I ,600 1,280 
8 I ,600 1,615 


Skin roentgens are lower than air roentgens 
because the target-skin distance is 53-56 cm., 
whereas air dose is measured at 48 cm. 

The treatment course was uneventful, and 
since therapy the patient has remained in good 
condition. Epilation occurred in the treated 
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areas; but after three months, hair growth was 
entirely restored. He was last seen in June, 
1951, in excellent general health. His progress 
in school is average. 


Case 11. L.D., a white female, aged thirty- 
seven, was first seen in August, 1950, complain- 
ing of severe frontal headaches and distorted 
vision gradually getting worse during the last 
two years. These symptoms were associated 
with the coarsening of the facial features and 
some enlargement of the extremities, particu- 
larly the hands. The patient had not men- 
struated for three years. Basal metabolic rate 
in August, 1950 was minus 21 per cent. Roent- 
genograms of the skull showed a concentric en- 
largement of the sella to about two times 
normal size. The diagnosis of acromegaly was 
made and radiation therapy was decided upon. 

Directed beam, multiple field technique was 
used with the physical factors: 200 kv., 25 ma., 
half-value layer 1.08 mm. Cu; thirty-two treat 
ments were given in forty days. Treatments were 
given through seven fields of 3 cm. diameter. 
The dose to each field and the aggregate calcu- 
lated tumor dose were as follows: 


Skin r 
Fields at actual 
at 50 cm. 
distance 
I 2,360 2,000 
2 2,300 1,850 
3 2,500 2,030 5,050 rcalculated at 
4 2,700 2,400 the pituitary 
5 2,770 2,200 
6 2,030 1,650 
7 2,760 2,450 


The treatment course and post-treatment 
period were uneventful. After temporary epila- 
tion, hair growth has been completely restored. 


Case 1. J. C., a white female, aged fifty- 
nine, with disseminated bilateral adenocar- 
cinoma of the breast. She first noticed a pain- 
less lump in her left breast four years previ- 
ously. A radical mastectomy was performed, 
and roentgen therapy was given later for local 
recurrences. 

When first seen by us, the patient had wide- 
spread carcinosis. Irradiation directed to the 
pituitary fossa was started on November 17, 
1949. Physical factors were: 200 kv., 25 ma., 
target-skin distance 52 to 56 cm., half-value 
layer 1.08 mm. Cu. Field size was 2 cm. in 
diameter. Treatment was given through ten 
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Fic. 14. Shows irradiation field pattern and field films on Case 111 (patient J. C.). 


fields, forty-seven treatments in sixty-two days. 
The dose to each field and the aggregate cal- 
culated tissue dose were as follows: 


Skin r 
Airr 
Field at actual 
at 50 cm, 
distance 
I 5,200 4,360 
2 5,200 4360 
3 5,200 4,790 
4 §,200 4,200 10,000r tissue dose 
5 5,200 4,290 calculated at 
6 5,200 4,290 the pituitary 
7 4,800 4,270 
8 4,800 4,580 
8 4,800 4,270 
10 4,800 4,580 


Figure 13 shows the treatment set-up and 
Figure 14 shows the irradiation pattern and 
field films on this patient. 

Treatment was well tolerated. Epilation 
developed in the areas of irradiation, with 
moderate erythema of the skin. The erythema 


subsided about fifty days after treatment. The 
treatment apparently produced no effect on 
the disease, and the patient died four and a half 
months after irradiation of the pituitary. 

Autopsy performed three hours after death 
showed widespread carcinosis. Microscopic ex- 
amination of the pituitary showed the anterior 
lobe to be cellular with a normal ratio of cells. 
Except for a slight degree of interstitial fibrosis, 
nothing was observed in the pituitary which is 
not seen in persons of the same age as this 
patient. 


Case tv. G. M. H., a white female, aged 
thirty-eight, with disseminated melanoma aris- 
ing from a plantar pigmented mole. She had had 
a pigmented mole on the plantar surface of the 
fourth left toe since birth. Six years previously, 
in the fourth month of her second pregnancy, 
there was a change in the appearance of the 
lesion and the toe was amputated. The diag- 
nosis On microscopic examination was malig- 
nant melanoma. Subsequently, new melanotic 
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nodules appeared on the leg. These were locally 
excised. 

Physical examination on admission revealed 
a well nourished, well developed woman. The 
left leg was swollen with edema; and there were 
numerous melanotic nodules, some measuring 
up to 2 cm. in diameter, over the whole ex- 
tremity. The left inguinal region was filled 
with firm, nontender masses extending above 
the inguinal ligament. It was decided to at- 
tempt to ablate the pituitary by irradiation. 
Irradiation directed to the pituitary fossa was 
started in September, 1949. 

Physical factors were: 200 kv., 25 ma., half- 
value layer 1.08 mm. Cu, target-skin distance 
$3 to §5 cm. Field size was 2.2 cm. Treatment 
was given through ten fields, centering and 
crossing at the pituitary fossa. Fifty treat- 
ments were given in sixty-three days, three 
fields being treated each day. The dose to each 
field and the aggregate calculated tissue dose 
were as follows: 


Skin r 
dirr 
Fields at actual 
at 5ocm. 
distance 
I 4,400 3,790 
2 4,400 3,790 
3 4,400 4,110 
4 4,400 3,610 
5 4,400 3,670 8,510 r calculated at 
6 4,400 3,670 the pituitary 
7 4,400 4,000 
8 4,400 35310 
9 4,400 3270 
ite) 4,400 3,310 


Figure 15 shows the treatment set-up, and 
Figure 16 shows the irradiation pattern and 
field films for this patient. Treatment was well 
tolerated. Epilation and moderate erythema 
developed in the irradiated areas. Erythema 
subsided about the sixtieth day following treat- 
ment. The melanotic lesions of the left leg 
increased steadily in size, and many became 
ulcerated. There was progressive weakness and 
loss of weight. Ascites appeared approximately 
two months following the completion of irradia- 
tion, and melanin was observed in the urine. 
The patient died three months following com- 
pletion of irradiation of the, pituitary gland. 

Microscopic examination of the pituitary 
gland showed a delicate, well formed anterior 
and posterior lobe without cellular or vascular 
changes. The ratio of cells within the anterior 
lobe appeared to be within normal limits. 
Examination of all the endocrine glands 
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Fig. 15. Shows treatment set-up on Case Iv 


(patient G. M. H.). 


showed no abnormalities except where tumor 
was invading. Both ovaries were replaced by 
tumor. Examination of the base of the brain, 
internal carotids, pineal body, cranial nerve 
ganglia, optic chiasm, and floor of the third 
ventricle revealed no abnormalities. 


Case v. M. K., a white female, aged sixty, 
with disseminated adenocarcinoma of the right 
breast. At the age of fifty-five she had noted a 
painless nodule in the right breast. Radical 
mastectomy was performed two months later, 
and she remained clinically free of disease until 
two months before admission. Recurrence was 
first noted in the right supraclavicular region, 
followed by the appearance of hard, nontender 
subcutaneous nodules along and near the 
surgical scar. 

Roentgen examination failed to reveal bone 
or pulmonary metastases. Biopsy of one of the 
subcutaneous nodules revealed metastatic ade- 
nocarcinoma compatible with the histopatho- 
logical appearance of the primary carcinoma 
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Fic. 16. Shows irradiation field pattern and field films on Case tv (patient G. M. H.). 


of the breast. It was decided to irradiate the 
pituitary, commencing on April 22, 1949. 
Physical factors were: 200 kv., 25 ma., half- 
value layer 1.2 mm. Cu, target-skin distance 
53 to 56 cm. Field size was 2.5 cm. in diameter. 
Treatment was given through ten fields center- 
ing and crossing at the pituitary fossa. Forty- 
seven treatments were given in sixty-two days. 
The dose for each field and the aggregate calcu- 
lated tissue dose were as follows: 


Skin r 
Fields at actual 
at 50 cm. 
distance 
I 4,320 3,680 
2 4,040 3,470 
3 4,290 3,800 
4 3,180 2 
5 4,400 4,090 8,150 rcalculated at 
6 4,200 4,010 the pituitary 
4,000 3 »710 
8 3,180 2,900 
9 3,890 35440 
10 3,640 3 060 


Fic. 17. Shows treatment set-up on Case v 
(patient M. K.). Figure 17 shows the treatment set-up, and 


| 
& 2 2 =) 
~ \ 
/ \ 
| 


at 


VoL. 69, No. 6 


10 


Fic. 18. Shows irradiation field pattern and field films on Case v (patient M. K.). 


Figure 18 shows the irradiation pattern and 
field films for this patient. The patient tolerated 
the procedure without complications. 

Epilation, erythema, and tanning of the skin 
subsequently developed over irradiated areas. 
Measurements and clinical observations of the 
metastatic lesions did not reveal any effects on 
the tumor. 

The patient was last seen in November, 
1951. Persistent epilation in the fields of irra- 
diation was observed. The skin in these areas 
appeared slightly depigmented, but no atrophy 
and no telangiectatic vessels were seen. In the 
intervening period, the patient received local 
roentgen treatment to individual metastatic 
skin nodules at the Mallinckrodt Institute of 
Radiology in St. Louis. 


SUMMARY 


1. The principles of small field, directed 
beam therapy with roentgen rays are dis- 
cussed. 

2. A beam direction device is described 
and its application is illustrated. 
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3. Dose measurements and calculations 
are explained. 

4. Five case histories are presented to 
illustrate the technique. 

It is our conclusion that the technique 
herein described affords a means of accurate 
focal irradiation of pituitary tumors and 
other intracranial lesions. 

B. V. A. Low-Beer, M.D. 
University of California Hospital 
San Francisco 22, California 
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THE TREATMENT OF MODERATELY ADVANCED 
CARCINOMA OF THE PROSTATE 
WITH RADIOACTIVE GOLD* 


By H. DABNEY KERR, M.D.,¢t R. H. FLOCKS, M.D.,t H. B. ELKINS, M.D.,7 and 
DAVID CULP, M.D.t 


IOWA CITY, 


ARCINOMA of the prostate is a com- 
mon malignant disease with a poor 
prognosis.*:’ Its incidence is increasing due 
to the ageing of the male population and 
the fact that it is being recognized more 
frequently by the profession as a whole, 
but the cure rate has not been appreciably 
raised in the past few decades. This is in 
contrast with the advances in the successful 
attack on malignant tumors elsewhere in 
the body, notably the central nervous 
system, lung and gastrointestinal tract. 
This is because it is generally a “silent” 
tumor and produces symptoms of urinary 
obstruction or pain relatively late in the 
course of the disease. Moore discovered 
carcinoma of the prostate in 21 per cent 
of autopsies on men over the age of forty 
years. The number of men in the United 
States living beyond sixty-five years 
doubled between Ig11I and 1935, and the 
male life expectancy at birth increased from 
48.3 to 63.4 years from IgI1 to 1941. This 
ageing factor has increased the incidence 
of the disease until it is now estimated 
that at least 3 million men in this country 
have carcinoma of the prostate. From a 
glance at these figures, one gathers some 
idea of the problem that confronts us. 
Our anatomic classification of carcinoma 
of the prostate according to extent of dis- 
ease is as follows: (1) the tumor is small, 
freely movable and confined within the 
capsule of the gland; (2) there is extension 


beyond the capsule but no evidence of 


metastasis outside the pelvis; (3) evidence 
of distant metastasis. Because of the silent 
nature of the disease, only a small per- 
centage falls into the first classification- 

in our hospital about 5 per cent. The 
second category includes 40 to 60 per cent, 
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while the remainder show distant metas- 
tasis and are put in the third group. 
Young found 3.4 per cent curatively oper- 
able while Barringer considered 4.5 per 
cent localized in the gland. 

We are at present in agreement with 
those who state that the best treatment 
for cases in Group 1 Is radical surgery, but 
one of the difficulties is an accurate pre- 
operative determination of the extent of 
the lesion. For example, Jewett found that 
of 89 cases without clinical evidence of 
spread, 32 had microscopic extension be- 
yond the prostate. Our own experience is 
similar and we have found ourselves in 
error in both directions, 7.e., either greater 
or less involvement than was determined 
by digital examination by as much as 200 
per cent. Assuming, then, an operability 
rate of 5 to 10 per cent, we are still con- 
fronted with 40 to 60 per cent of the cases 
who have no demonstrable metastases and 
yet who are obviously beyond hope of 

“cure” by surgical means. 

Since the epoch-making discovery of 
Huggins of the effects of female hormones 
or orchiectomy on carcinoma of the pros- 
tate, most urologists and radiologists have 
been content to abandon hope of curing 
these patients and have treated them 
palliatively and expectantly. This attitude 
is justified when metastases to bone are 
evident on roentgenographic examination, 
or are suspected from phosphatase deter- 
minations or where there is a huge mass 
with evident spread outside the gland and 
throughout the pelvis. 

Between this group and the obviously 
operable cases, however, there is a large 
number of cases who, in our opinion, should 
be given the benefit of some attempt at 


* From the Departments of Radiology ¢ and Urology, ¢ College of Medicine, State University of lowa, Iowa City, Iowa. 
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cure. If surgery for these patients is in- 
sufficient, perhaps some combination of 
surgery and irradiation would be worth 
while. 

Acting on this thought over the past few 
years, we have tried roentgen therapy 
alone, or roentgen treatment and radon 
seeds with only an occasional good result. 
Many others have used radiation in its 
various aspects.!:?*° None considered 
that radiation as then used was the an- 
swer to this serious problem. Sufficient ra- 
diation can be given to destroy the tumor, 
but adjacent normal structures, notably 
the rectum and bladder, suffer from too 
much radiation and are grossly injured. 
With the advent of Au'®® whose main 
radiation component is beta rays, the pros- 
tate seemed an admirable site in which to 
try this new isotope. 

Our first patient was a man, aged 
seventy-two, who had had a proved carci- 
noma of the prostate for five months. He 
had had a transurethral resection for ob- 
struction and had been on stilbestrol fol- 
lowing proof of the lesion. His tumor was to 
have been implanted with radon and sup- 
plemented with external irradiation, but 
the calculated amount of radon was deemed 
too dangerous and too expensive. Since we 
had some radioactive gold on hand, this was 
used, and in three weeks the large, hard 
mass was impalpable. Ninety-two days 
after the injection, biopsies were negative 
for carcinoma. This case led us to believe 
that the inoperable carcinoma of the pros- 
tate without metastasis might conceivably 
be just the group for this type of therapy. 

Since the clinical material of this kind 
which we see is fairly abundant, we have 
been able to treat 129 selected cases in the 
past seventeen months. We have tried to 
select those cases which fell into Group 2, 
but 2 cases were later discovered to have 
had metastasis at the time the gold was 
injected and 3 cases have developed metas- 
tases since injection. 

It is far too early, of course, to show any- 
thing except a trend with this type of treat- 
ment, but immediate results have been so 
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promising that we are constrained to con- 
tinue the experiment, since no other meth- 
od offers anything beyond palliation. 


METHOD 


A standard retropubic approach is made 
to the prostate. Palpation of the structure 
through the unopened bladder and of the 
pelvis retroperitoneally gives us an idea 
of the extent of the disease and the size 
of the lesion. We have been amazed at 
the discrepancy between our preoperative 
estimate of the size and extent of the 
disease and conditions as found at time 
of operation. Preoperative estimates are 
frequently in error as much as 100 per 
cent and have been off as much as 300 
per cent in rare instances. Bleeding is 
controlled and the bladder is opened. A 
suprapubic catheter is placed in the blad- 
der and carried to the exterior through 
a stab wound above the original inci- 
sion. All possible operative procedures are 
carried out before the actual injection of 
the gold is begun. This prevents unneces- 
sary exposure and allows the operating 
team to complete the procedure and leave 
the vicinity of the patient as rapidly as 
possible. This is undoubtedly one of the 
most important factors in the protection 
of personnel from excessive radiation. After 
estimation of the amount of tissue in- 
volved by malignancy, the radiologist and 
urologist collaborate on the plan of pro- 
cedure. The total dosage to be used and the 
number and location of the various instil- 
lations are all decided before any actual 
injection is begun. It is then the duty 
of the radiologist to measure the amount of 
radioactivity desired and dilute it to the 
proper total volume. He then loads the 
protected syringe and passes it to the 
urologist who does the actual injecting. 
Usually from 8 to 16 cc. of the diluted 
material are injected into the prostate from 
within the bladder. This allows one to reach 
the apex of the prostate and inject quite 
thoroughly around the urethra as well 
as the two lateral lobes. After this the 
periprostatic region and the seminal vesicles 
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are injected transvesically and extravesi- 
cally. Any palpable nodes are also injected 
at this time. In 2 instances we have found 
large masses extending from the prostate 
to the pelvic wall—a condition similar to 
a frozen pelvis in carcinoma of the cervix. 
In both of these cases the extensive malig- 
nant mass was infiltrated as thoroughly as 
possible, with rather surprising clinical 
results. Following the injection, the bladder 
and incision are closed as rapidly as is 
consistent with good surgical technique. 
A retention catheter is passed through the 
urethra in order to facilitate drainage. 


DOSE 


Initially we set up a somewhat arbitrary 


dosage scale. If the estimated amount of 


involved tissue was between 20 and 35 
grams, we used 3 millicuries per gram; 
if 35 to 70 grams, 2 me. per gram; if 75 
to 150 grams, I mc. per gram of tissue. Fora 
mass of over 150 grams we used less than 
I me. per gram. Our total dose then varied 


from about 20 mc. to 150 me. Because of 


certain complications, which will be dis- 
cussed later, we thought it advisable to 
reduce this dose. The last 25 or 30 cases 
have been done with a millicurie per gram 
ratio of I to I, or 1.6 to 1. The cases treated 
with this dosage who have returned have 
not been completely satisfactory, and the 
regression of their tumors has not been so 
complete as with our former dose scale. 
It is our impression at the present time 
that a moderate sized prostate, between 
30 and 60 grams, is probably best treated 
with a millicurie per gram ratio of 2 to I. 
The dose employed in the injection of the 
seminal vesicles has also been reduced. 
Originally, we used as high as 20 me. in 
each seminal vesicle, but this seemed to 
increase the number and severity of the 
rectal complications which we _ encoun- 
tered. That dose now is, limited to between 
5 and 10 mc., depending upon the extent 
of the disease. We have been using as a 
diluent, a mixture of 100 cc. of normal 
saline, 100 turbidity units of hyaluroni- 
dase, and 1 cc. of I to 1,000 epinephrine. 
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From animal experimentation and from 
the 2 autopsies which we have obtained on 
patients dying in the first week following 
injection, it seems that this gives somewhat 
better distribution of the injected material 
than does saline solution alone. We think 
that it also increases the amount of gold 
which is absorbed into the circulation, as 
is evidenced by higher counts over the area 
of the liver and spleen. However, we have 
had no instance of liver damage that could 
be detected either clinically, by liver func- 
tion tests or pathologic examination. 


PROTECTION 

The principal activity of Au'® is beta 
radiation of 0.98 mev., but there are also 
two gamma rays of 0.12 and 0.41 mev. 
respectively. The material has a half-life 
of 2.7 days. The problem of protection is 
therefore aimed at these two components. 
The main protective factors stressed in 
these experiments are (1) shortness of 
exposure time and (2) adequate lead 
barrier where possible. Thus, the material 
is completely surrounded with adequate 
lead until the prostate is exposed and 
an estimate of the advisable dose is 
made. The material is then withdrawn 
with a syringe protected with 5 mm. 
of lead. Only the eyes and the head 
above the eyes of the radiologist are ex- 
posed during this procedure. Mixture with 
the NaCl solution, the hyaluronidase and 
epinephrine is made in a lead-protected 
medicine glass, and from this it is with- 
drawn into a § cc. Luer syringe which is 
protected by 15 mm. Pb. The needle is 
connected to the syringe by a lead tube. 
This allows some flexibility and at the 
same time gives a spacer and some protec- 
tion. Careful monitoring of the radiologist, 
surgeons, nurses, patient, sponges and 
drapes has been done repeatedly. The 
radiologist, who is in a position to receive 
more radiation than any other member of 
the team, has always received less than 
150 milliroentgens per week. For the surgi- 
cal team, speed is important. Au! can be 
washed from instruments and gloves very 
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16 
17 


19 
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Estimated 
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TABLE I 


SUMMARY OF FIRST FIFTY CASES TREATED WITH Au!%8 


Weight of, curies | Mc. per 
Prostate | 


in Grams 


100 


40 


Au! 


Used 


Gm. 


».84 


| 


| 


.66 


66 | 


66 


9 


Days Till 
Prostate 
Impalpable 


Remained 
pable and re- 


pal- 


growing 63 days 


Still hard and 
fixed 75 days 

6 

1¢ 


Nodule persisted 


Pelvis full. 
Never became 
impalpable 


2I 
Nodule left re- 
injected at 8 mo. 

14 


14 

42 

120 
Nodule left 


Complications 


None 

None 

None 

Rectal ulcer at 8 mo.; 
colostomy necessary 
Rectal ulcer at 6 
weeks. Healed with 
stricture in 6 mo. 
None 

None 


None 
None 


Mild diarrhea at 1 


wk. lasted 2 wk. 
Diarrhea and blood 
for 20 days 

Rectal stricture 3 


mo. controlled with 
dilatation 

Rectal irritation 11 
days. Stricture at 4 
mo. Dilated 


None 


Rectal irritation for 


3 weeks 


None 
None 


Rectal ulcer and fis- 
tula 5 mo. Colos- 
tomy with relief 
Rectal irritation and 
fibrosis 2 mo. 


None 


Irritation with blood 
for 10 days 


None 

Irritation with blood 
for 10 days 
Irritation 


None 

Rectal irritation for 
3 weeks 

Slight irritation for 
5 days 

None 


None 
None 
None 
None 
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Clinical Report 


Alive 


Physical 
18 mo.; neg. 
12 mo.; neg. 
16 mo.; ne 


15 mo.; ne 


ao gs 


13 mo.; neg. 


mo.; 


neg. 


11 mo.; neg. 


12 mo.; neg. 


10 mo.; neg. 


9 mo. nodule; 
13 mo. no 
symptoms 


II mo.; neg. 


6 mo.; neg. 


12 mo.; neg. 


9g mo.; neg. 
II mo.; neg. 


8 mo.; neg. 


6 mo.; neg. 


6 mo.; neg. 
9 mo.; neg. 
10 mo.; neg. 
I mo.; nodule 


Biopsy 
18 mo.; neg. 
6 wk.; pos. 
16 mo.; neg. 
7 mo.; neg. 
None 
9 wk.; pos. 
2 wk.; pos. 
Ii mo.; neg. 
4 mo.; pos. 
g mo.; neg. 
3 mo.; neg. 
7 wk.; pos. 
3 wk.; pos. 
3 wk.; neg. 
8 mo.; pos. 
3 wk.; pos 
3 wk.; neg. 
None 
None 
None 
None 


Dead 
It months. Died 
with disease 
3 mo. Died em- 
bryonal cancer of 


the testis with 
tastasis 

4 mo. Died with dis- 
ease 

6 wk. with cancer of 


me- 


esophagus—18 mo. 
duration 

6 weeks—at home. 
Cause not. deter- 
mined 


6 weeks. Pelvic ab- 
scess. Viable tumor 


4 mo.—at home. 
Probably tumor 


Date and cause un- 
known 


3 mo. sudden death. 
Probably cerebrovas- 
cular accident 


Date and cause un 
known 
mo. Cause 


5 un- 
known 


7 days; pulmonary 
embolism 


I 35 70 2 92 
2 21 64 3 58 
} 60 1.29 31 
4 20 70 3.5 14 P 
: 2c 
> | 
4 go |} 100 Il 
/ 
8 | 100 1.3 15 
11 45 125 2.8 
| 
12 so. 1.9 
| 
| 
| 
79 | 140 | 
| | a | 
50 106 | 2.1 12 | 
75 | 100 | | 
} 
| 21 
140 140 1.0 
| | | 
| | 
| 
24 go | 150 1,83 | 
26 85 | 124 | 
| 
6 28 — | 
27 55 88 1.6 42 
| | | 
28 35 105 | 3-0 14 | 
29 J | | 
| | 
31 5° 100 | 
32 
| c | 
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Clinical Report 


Alive 


Physical 


Biopsy 


Dead 


34 | 8o | 147 1.8 Residual | Slight rectal irrita- | 9 mo.; neg. g mo.; pos. 
| tion. Bladder calculi. 
| | Slough 
ca 72 | 99 | 1-4 | 120 | Irritation for 5 days | 7 mo.; neg. 3 wk.; pos. 
36 | 55 | 99 1.8 21 | Ulceration and stric- | 9 mo.; neg. 3 wk.; pos. 
| | ture 4 mo. Still pres- 
| ent g mo. 
Ry | 35 8 | 2 | 7 | None 9 mo.; neg. | None 
ao 45 108 | oy an 2 | Ulceration, 1 mo. | | 4 mo.—ruptured 
| Severe pain. Colos- | peptic ulcer. Post- 
| tomy | mortem—neoplasm 
39 | 60 11S 1.9 14 | Drug reaction, 3 wk. | 4 wk. Drug reaction 
| Agranulocytosis 
40 | 20 60 | 3.0 21 days impal- | Perineal injection on g mo. Sudden death 
pable; 8 mo. re- | 4 occasions since but had neoplasm 
growing | 
41 | 30 70 2.6 21 None | § mo.; neg. 3 wk.; pos. 
4a | 45 go 2.0 | Incomplete follow-up 
43 145 140 0.93 Nodule—8 mo. | None 8 mo.; nodule; 8 mo.; pos. 
| 2 perineal injec- 
| jections 
44 30 gc 3.0 120 None | 5 mo.; neg. 3 wk.; neg. 
a} 20 45 2.25 | 14 | None | I mo.; neg. | 3 wk.; neg. | 
46 49 | 75 | 1.9 go | None 8 mo.; 0.5 None 
} | | cm. nodule 
47 40 | 80 | 2.0 | Nodule—6 mo. | None 7 mo.; me- | None 
Perineal injec- tastases. Do- 
| | tion ing poorly 
48 30 60 2.0 60 None 7 mo.; neg. | None 
49 10 25 2.5 | Nodule—4 mo. | None 4 mo.; still | None 
Perineal injec- | cancer 
| | tion 
so | 140 | 100 0.7 | Some regression. | None 6 mo.; neg. 4 Wk.; pos. 


| Growing again 4 | 
mo. Perineal in- 
jection 


easily, but with great difficulty from the 
skin. Therefore, rubber gloves should al- 
ways be worn when handling the material. 
Contaminated dressings or drapes and 
small amounts of unused radioactive ma- 
terial are taken to the radiation laboratory 
for storage until it is safe to dispose of 
them to the laundry or down the drain. 
The first urine is also monitored for safety 
before being discarded. 


RESULTS AND COMPLICATIONS 


Thus far, 50 cases of carcinoma of the 
prostate have been treated with radio- 
active gold and have been followed for 
from six to seventeen months. The average 
age of these patients was 68.9 years, with 
a median age of 69.2. The youngest was 
forty-six and the oldest was eighty-six. 
Five of these patients had had one or more 


transurethral resections for relief of ob- 
struction prior to the treatment with Au!, 
Twenty-four had had hormonal therapy 
in the form of stilbestrol, and 1 had had 
an orchiectomy. In every case, histopatho- 
logical study of tissue removed from the 
tumor prior to treatment showed active 
neoplasm. 

The results are of interest. In 37 cases, 
a biopsy was obtained at least three weeks 
or more following the treatment. In 11 of 
these 37 patients, negative biopsies were 
obtained. Thus far, 27 of the first 50 
patients treated have been alive six months 
or more, and have no evidence of clinical 
disease. Seven of the deceased cases died 
without evidence of clinical disease, while 
8 died with evidence of disease. Table 1 
gives a complete summary of these 50 
cases who have been followed for six months 


153 
ied 
m- 
of 
lis- 
of 
10. 
or 
h. 
AS- 
n 
n- 
ry 


974 H. Dabney Kerr, R. H. Flocks, H. B. Elkins, and David Culp June, 1953 


AW. PRE OPERAT/VE 


White Blood Count 
Hemoglobin 11.0 


Serum Acid Phosphatase .8 
(Bodansky Units) 


POST OPERATIVE 


White Blood Count 7,950 
Hemoglobin 11.5 


Serum Acid Phosphatase .2 
(Bodansky Units) 


NA 


8-12-51 
Post. Op. 3lst Post. Op. 


Fic. 1. This shows extent of gross involvement with the tumor and the histopathologic section before injec- 
tion with Au, On the tenth postoperative day, there was considerable softening and decrease in the size 
of the mass. Examination on the thirty-seventh postoperative day showed almost complete disappearance 
of all palpable tumor while biopsy on this date reveals only questionable residual neoplasm. 


or more. Figures 1 and 2 show gross and reaction. Thirteen had tenesmus, 4 had 
pathologic changes before and after the bleeding, 3 resulted in stricture and there 
injection of Au’®®. were 4 ulcers, 3 of which required colos- 

Complications were confined almost en- tomy. As an indication that careful ob- 
tirely to the rectum. In the first 50 cases, servation and experience in this technical 
there were 15 who had some sort of rectal procedure is important is the fact that of 
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the next 67 cases, only 3 developed any gold was in the prostate. In selecting cases 


signs of rectal difficulty. in Group 2, the lesion is still confined 
locally within the pelvis. The glandular 
en capsule is intact and therefore confines 


We consider it fortunate that our first practically all of the material to the in- 
interstitial injection of radioactive colloidal jected sites. With the use of hyaluronidase, 


G.R. PRE OPERAT/VE 


White Blood Count 13,600 
Hemoglobin 14.0 


Serum Acid Phosphatase .4 
(Bodansky Units) 


POST OPERATIVE 


White Blood Count 1,600 
Hemoglobin 9.2 


Serum Acid Phosphatase .3 
(Bodansky Units) 


lec- 

1Ze 

nce 

ad 8- | 

ere 7th Post.Op. 53rd Post.Op. 

OS- 

yb- Fic. 2. Gross tumor and biopsy before treatment. Shrinkage of the mass on the seventh and fifty-third post- 

cal operative days, with persistent tumor shown in biopsy taken on latter date. Subsequent examination re- 
wl vealed no suspicious tumor by palpation, but no further biopsy has been taken. The patient is without 


clinical evidence of disease. 


¥ 
74 MEN 
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a small amount passes out through the 
lymphatics, as noted above. This is not 
enough to do any damage, however. It is 
important to select cases as carefully as 
possible in order that obviously hopeless 
cases are not included. There are already 
satisfactory and perhaps better methods 
of caring for these patients. The chief reason 
for utilizing this newly available material 
is that we have a possible means of com- 
pletely destroying a malignant neoplasm 
where no other procedure has proved effica- 
cious in this regard. This can be done be- 
cause the radiation is mainly of the beta 
variety and can therefore be confined 
relatively easily. Also, there is a gamma 
component which is sufficiently strong to 
make the total radiation more uniform. 
Adjacent structures, such as rectum and 
bladder, are rather well protected. The 
fact that at least 98 per cent of all tumors 
showed a prompt and significant decrease 
in size serves to emphasize our thought 
that the important points to be sought 
are proper distribution and the correct 
dose. These must be worked out with 
meticulous care. Distribution seems to be 
fairly well under control by using hyaluron- 
idase and epinephrine and injecting the 
solution under considerable pressure with a 
special rack and pinion attachment to the 
syringe. Dosage can only be worked out 
gradually by observing the reactions of the 
neoplasm and normal structures to varying 
doses in a large number of patients. As 
with other types of interstitial radiation, 
total amounts of neoplastic tissue will tend 
to determine the ultimate millicurie per 
gram ratio. 

It must again be emphasized that even 
with careful selection of cases who are 
supposed to fall in Group 2, gross errors 
may be made and that some patients may 
be treated with Au’®* mainly because they 
have already been operated on. Had the 
exact extent of the lesion been known, some 
of these would not have been selected for 
this type of treatment. It is important, 
therefore, to at least rule out metastatic 
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lesions by roentgenographic examination 
and phosphatase determinations before 
selecting a patient for treatment with Au’. 


SUMMARY 


1. We have reported on fifty cases of 
carcinoma of the prostate treated by the 
injection of Au’®$ with a follow-up of from 
six to seventeen months. A total of 129 
cases have been treated long enough to 
observe that about 98 per cent show 
prompt and rapid decrease in the size of the 
palpable neoplasm. 

2. Cases in Group 2 are best suited for 
this method of therapy. 

3. Eleven of thirty-seven cases with 
postinjection biopsies showed no evidence 
of neoplasm. 

4. Of the fifty cases studied in detail 
and observed from six to seventeen months, 
twenty-seven are alive without evidence 
of clinical disease and seven died without 
evidence of carcinoma. Eight are alive with 
clinical disease and eight died with the 
disease. 

5. Complications are almost exclusively 
confined to rectal irritation. There were 
fifteen cases in the first fifty and three in 
the subsequent sixty-seven who had this 
complication. Four developed rectal ulcers, 
three of which required colostomy. Careful 
injection and estimation of dosage are con- 
sidered the most important desiderata in 
this method of therapy. 

6. The closest collaboration between the 
urologist and a radiologist well versed in 
isotope therapy must be assumed. 


H. Dabney Kerr, M.D. 
University Hospitals 
Iowa City, Iowa 
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A SIMPLIFIED INTRACAVITARY INJECTION 
TECHNIQUE FOR RADIOACTIVE GOLD* 


By JOHN U. HIDALGO, M.S., SAMUEL B. NADLER, M.D., Pu.D., and 
ROBERT T. NIESET, Pu.D. 


NEW ORLEANS, LOUISIANA 


METHOD for handling and admin- 

istering radioactive colloidal gold 
(Au!) is herein described. The method 
is suited to any administration performed 
with a single injection wherein volumes of 
100 milliliters or more are permissible. 

Satisfactory methods for handling radio- 
active colloidal gold (Au'**) have previously 
been described by Tabern' and Ter- 
Pogossian and Sherman.’ For intracavitary 
injection of Au’®* the apparatus can be 
simplified so that exposure from handling 
of radioactive material can be further 
reduced. 

To construct the apparatus, the follow- 
ing equipment is needed: 

1. An infusion set with a two-way stopcock 
interpositioned in the rubber tubing some 8 
inches below the drip chamber. 

2. One 30 cc. syringe. 

3. Two two-way stopcocks. 

4. One 3 inch 18 gauge needle. 

5. One 2 inch 18 gauge needle. 

6. A 4 inch length of small bore copper 
tubing. 

7. A length of polyethylene tubing long 
enough to reach from the gold apparatus to the 
patient. 

8. One 18 gauge needle of a length sufficient 
to gain entry into the cavity to be irradiated. 

g. A lead container to hold the vial of radio- 
active gold. 


This container is a hollow brass jacketed 
lead cylinder designed to fit exactly the 15 
cc. bacterin vial in which the radioactive 
gold is shipped. This container is 3.5 inches 
in diameter and 3.25 inches high. This 
provides 1 inch of lead as a shield around 
the vial and will reduce the radiation 
intensity to something less than 1 per cent 
of the unshielded intensity. A disc of lead, 
1 inch in thickness, provides a cover for 
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the container and completes the enclosure 
of the vial. 

The vial containing the radioactive gold 
is transferred from the shipping container 
to this special lead beaker and the re- 
mainder of the apparatus is assembled in 
the following manner: 

The 30 cc. syringe (item 2 above) is 
connected to the two-way stopcock in the 
infusion set (item 1 above). Then items 3, 4, 
5, and 6 are assembled as shown in Figure 
1. The tube from the infusion set is con- 


* From the Biophysics Department, Touro Infirmary, Department of Medicine, Tulane University and Biophysics Laboratory, 


Tulane University, New Orleans, Louisiana, 
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nected to the uppermost of the two-way 
stopcocks and the length of polyethylene 
tubing (item 7) is connected to the lower 
stopcock. 

The 2 inch 18 gauge hypodermic needle 
and the 3 inch 18 gauge needle are then 
forced simultaneously through the rubber 
stopper of the Abbott bacterin bottle. 
Then all is in readiness (Fig. 2). 

The apparatus is so arranged that the 
infusion can be started with normal saline 
and thus check the patency of the equip- 
ment; then, by adjusting the two stop- 
cocks (C and D, Fig. 1), the radioactive 
gold will be delivered to the patient. 

With the stopcocks (C and D) set so 
that the outlets to the copper tube and the 
2 inch 18 gauge needle are closed, the saline 
will follow route 4 from the reservoir to 
the patient, by-passing the gold. Changing 
the lever positions of the stopcocks C and 
D, will reroute the saline along route B 
into the bacterin vial containing the radio- 
active gold. The increased pressure thus 
formed in the bottle will force the gold and 
saline mixture up the long needle through 
the connecting tubing to the patient. 

Additional pressure to combat any back 
pressure which may be encountered, or to 
force the last drops from the vial can be 
accomplished by proper manipulation of 
the 30 cc. syringe and its stopcock which 
is situated in the reservoir line between the 
saline reservoir and stopcock C. 

This apparatus has been used three 
times in this institution to deliver doses of 
about 100 mc. Au!®8 and in all instances the 
apparatus proved to be extremely conven- 
ient to use. The best criterion for evaluating 
the efficiency of the delivery technique lies 
in the measurement of the residual radia- 
tion levels of the vial upon completion of 
the injection. In every instance to date, 
the emitted radiation of the Au! vial has 
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been 0.10 r per hour or less after delivery. 

The apparatus was designed for intra- 
peritoneal injection; however, there is no 
reason why this arrangement should not 
be equally successful for intrapleural or 
intravenous injections. 


John U. Hidalgo, M.S. 
Touro Infirmary 

3500 Prytania St. 

New Orleans 15, Louisiana 
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THE CIRCULATION OF RADIATION 
DAMAGED SKIN 
RADIOSODIUM CLEARANCE STUDIES*} 


By BERNARD ROSWIT, M.D., LAWRENCE H. WISHAM, M.D., and 
JOSEPH SORRENTINO, M.D. 


From the Radioisotope Unit, Department of Radiotherapy, Veterans Administration Hospital 


BRONX, NEW YORK 


ADIATION damage to skin has long 
been a problem of paramount im- 
portance to the therapeutic radiologist. In 
recent years this problem has gained far 
wider interest following the rapid develop- 
ment of the military, industrial and bio- 
logical applications of a variety of ionizing 
radiations. 

This is a study of the blood flow in 
human skin previously damaged by roent- 
gen rays. The results of our radiosodium 
clearance measurements led to the star- 
tling observation that the effective blood 
flow in these densely fibrotic, scarred and 
atrophied tissues is functionally unimpaired 
at any time up to ten years following 
roentgen therapy. 

It is almost universally held that the 
late deleterious changes in irradiated skin 
are directly the result of the impact 
of ionizing radiations upon the epithelial 
cells, and indirectly the result of starva- 
tion and anoxia of these cells following 
radiation trauma to their blood vessels, 
with impairment of effective blood 
flow.*: 8: 10,18, 16,17,18, 23, 26 30,34 


Several investigators, notably Pullinger!® 


and Ewing," have expressed the opinion 
that the impairment of vascular supply is 
principally or even wholly the reason for 
deleterious changes in irradiated tissues. 
Shields Warren**:?° asserts that while the 
early effects are caused by direct injury to 
the cells, the /ate changes are brought about 
principally by changes in the vascular bed 
of the corium, impoverishing the nutrient 
supply. Stafford L. Warren” states that 
the single greatest secondary factor in skin 
changes is the question of cell nutrition, as 
modified by cellular damage. 

These opinions are based almost entirely 
upon the morphological studies of these 
and other investigators over the past fifty 
years. However, there have been no pub- 
lished experimental assays of the functional 
capacity of the surviving blood vessels in 
radiation damaged skin in the living human 
subject. It is the objective of the present 
study to present such observations of 
circulatory function, employing a radio- 
isotope tracer technique. 

Conventional methods for assaying the 
skin circulation—such as the use of the 
histamine wheal test, the plethysmo- 


* Reviewed in the Veterans Administration and published with the approval of the Chief Medical Director. The statements and 
conclusions published by the authors are the result of their own study and do not necessarily reflect the opinion or policy of the Vet- 


erans Administration. 


ft Presented at the Thirty-fourth Annual Meeting, American Radium Society, Chicago, IIl., June 8-10, 1952. 
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(4) Case 32. Marked atrophy and telangiectasia 
nine years after 3,990 r to skin in twenty-seven days 
for advanced laryngeal cancer. 

(B) Case 33. Extensive scarring and induration 
twenty-two months after 6340 r to skin in twenty- 
seven days for inoperable male breast cancer. Note 
full thickness graft in center of lesion where radia- 
tion ulcer persisted. 

(C) Case 28. Scarring and massive induration 


more than five years after 4,200 r to skin in thirty- 
seven days (1 mv.) for carcinoma of testicle. 

(D) Case 31. Massive induration and shrinkage 
53 years after 5,000 r to skin in 72 days (1 mv.) 
for carcinoma of testicle. 

(E) Case 6. Hyperintensive second degree skin re- 
action after 13,284 r to open areas in grid in forty-six 
days for carcinoma of pharynx. 

(F) Case 6. Note grid pattern five months later 
with pale areas of severely atrophic skin. 
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graph, the saline wheal test, and the visuali- 
zation of fluorescein dye—are generally re- 
garded as not entirely satisfactory since 
they do not reflect relatively small changes 
in blood flow. It was Kety' who first 
suggested that if a diffusible tracer sub- 
stance such as the Na*™ ion (as NaCl) were 
injected into any specific living tissue under 
consideration, then its clearance from such 
tissue would depend upon and be a reliable 
measure of the efficiency of the local tissue 
circulation. 


CLINICAL MATERIAL 


Our clinical material (see Table 1) com- 
prises 37 individuals presenting one or 
more areas of skin with severe residual 
radiation damage following the application 
of roentgen therapy in the past ten years 
for a variety of malignant lesions. In these 
cases, there was observed marked atrophy, 
scarring, induration, contracture, and telan- 
giectasis (Fig. 1 and 2). In g cases healing 
was delayed for several weeks or months 
following radiotherapy (Fig. 1 and 2). 

The patients in our study had been 
treated with a wide variety of roentgen 
therapy techniques representing nearly the 
entire spectrum of therapeutic roentgen 
radiations. The kilovoltage ranged from 45 
kv. to 2,000 kv., and the quality from half- 
value layer 0.3 mm. Al to half-value layer 
7.1 mm. Pb. The skin dose ranged from 
3,600 to 20,400 roentgens delivered in over- 
all time periods varying from thirty 
seconds to 100 days. In nearly one-half the 
patients, the skin dose exceeded 6,000 r. 
In 7 individuals (Cases 1, 3, 6, 16, 22, 33 
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and 34), the Marks grid was employed for 
a total skin dose of 10,360 to 20,400 r 
(measured in the open areas). The reported 
skin dose and treatment time in 6 subjects 
(Cases I, 16, 20, 23, 29 and 37) represent 
a summation of two courses given within a 
relatively short time of each other. 

In an attempt to correlate experimental 
assays of circulatory function with histo- 
pathologic evidence of vascular damage, 
skin biopsies were secured from 15 lesions 
presenting the most severe degree of radia- 
tion damage. A sharp annular punch 6 
mm. in diameter was employed to obtain 
full-thickness skin specimens. In the Marks 
grid cases, the biopsies were secured from 
skin areas exposed through the openings in 
the grid. 


METHOD 


The patient was placed at rest in a tem- 
perature controlled room for ten to fifteen 
minutes prior to the clearance study. The 
technique was carefully explained to the 
individual in order to allay any possible 
apprehension regarding the injection or the 
counting procedure. However, in no in- 
stance was any evidence of fear or appre- 
hension encountered. After the rest period, 
0.05 cc. of isotonic solution containing I to 
3 microcuries of radioactive sodium (Na*) 
was injected intradermally in the irradiated 
skin, employing a 26 gauge needle and rais- 
ing a tiny bleb. A similar injection, as a 
control, was made in the normal skin of the 
identical region on the opposite side of 
the body. All patients were tested under 
identical physiological and environmental 
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(4) Case 36. Striking atrophy 34 months after 
6,560 r to skin in thirty-six days for nasopharyngeal 
cancer. Several weeks elapsed before healing oc- 
curred. 

(B) Case 36. Histological section from same case 
illustrating intact lumen of arterial vessel showing 
only slight evidence of damage. Marked damage to 
epidermis, corium and adnexa was noted in the 
entire section. 

(C) Case 18. Severe contracture, induration and 
scar after 3,600 r to skin in thirty-five days (1 mv.) 
for carcinoma of testicle. 


(D) Case 18. Histological section from same case 
illustrating numerous dilated capillaries and endo- 
thelial lakes despite evidence of much damage to 
epithelium and corium. 

(E) Case 10. Atrophy, scarring and contracture 
ten years after 5,836 r to skin of neck for advanced 
laryngeal carcinoma. 

(F) Case 10. Portion of histological section from 
same case showing only partly damaged functioning 
arterioles. The remainder of the section showed ex- 
tensive and very severe damage to epidermis and 
corium. 


984 Bernard Roswit, Lawrence H. Wisham and Joseph Sorrentino June, 1953 
600 
700 
600 
500 
400 | 
wor 
200 
WwW 
4 | 
= 100} \ 
= 2 \ 
60} a b | 
© 70 a. 
4 60 
40} Half-life Half-life  Halflife Half-life Half-life Half-life 
1.75min 2.Omin 1.25 min 1.5 min 8.Omin 6.5 min 
z 
30+ 
20k a RADIATION DAMAGED SKIN 
b _________ NORMAL SKIN (control) 
10 4 i i L i L 
123 6 9 12 is 18 30 45 60 72 


TIME IN MINUTES 


Cuart | 


I* = Physiological state. 

II = Following histamine iontophoresis. 

III = Following adrenalin. 
conditions at the same time of day, with 
room temperature carefully controlled. A 
Geiger-Miller counter with thin mica 
window was placed in a fixed position over 
the site of intradermal injection. The 
counts were recorded at one minute inter- 
vals for twenty minutes and plotted against 
time on a semilogarithmic graph. The value 
of k (the clearance constant), was deter- 
mined from the slope of the resulting 
straight line (Chart 1). 

Inasmuch as the injection is very super- 
ficial, the counter detects the radiation of 
beta particles and, with lesser efficiency, the 
gamma rays from the injected radiosodium, 
thus making it possible to use 0.03-0.05 cc. 
of solution, less than one-tenth of the dose 
employed by Kety.% 


RESULTS 


A total of 74 radiosodium clearance 
studies was performed in 37 subjects 


(Table 1). In each subject a clearance test 
was made in the irradiated skin and in 
normal skin in a contralateral area, the 
latter being considered as a control. We 
have expressed in percentage the difference 
between the rate of clearance in the irradi- 
ated skin and in the control (Table 1). 

In 4 subjects, there was no difference in 
the clearance rates, comparing the damaged 
skin and the normal skin in the same 
patient. In 9 subjects, the clearance rate of 
the irradiated skin was slower than its 
control. In 24 other cases the clearance 
rate of the irradiated skin was faster than 
the control rate. If we consider that a +20 
per cent error is inherent in the technique 
(Wisham, Yalow and Freund*), there is 
only 1 subject with an irradiated skin 
clearance rate slower than the control and 
12 subjects whose irradiated skin clearance 
rate was faster than the control (Table 1). 

In 4 subjects who received histamine by 
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TABL 

Size of Skin 

Cancer Skin Portal Since Dose ment 
Treated Portal Irriadia- Time 

— tion days 

Kidney Back, lumbar 12X12 3 mo. 12,295" 19 
Bronchus Chest, ant. 15X24 10 wk 5,750 28 
Esophagus Chest, ant. 6X12 3.5 wk. 17,270° 30 
Skin Face, right 3.5 diam. 7 yr. 4, 280 10 
Mouth Neck, left 10X15 4 wk. 4,485 30 
Pharynx Neck, post. 10X15 5 mo 13, 284" 46 
Hodgkin’s disease Abdomen, ant. 10X12 2 yr. 4,480 21 
Nasopharynx Neck, left 10X15 5.5 yr. 4,500 34 
Skin Face, left 5X7 13 mo. 7,560 16 
Larynx Neck, right 8.o diam. 10 yr. 5,836 34 
Parotid Face, right 6X10 8 yr. 6,000 34 
Skin Back, right 1.5 diam. 2 yr. 7,000 0.5 
Larynx Neck, right 4X5 9 mo. 6,634 30 
Tongue Face, right IIXII I5 mo. 7,712 59 
Tonsil Face, right 10X10 2.7 yh 6,238 32 
Buccal Face, right 6X15 20mo. 20,170* 69 
Tongue Face, right 9X10 8 mo. 6,019 34 
Testicle Abdomen, ant. 10X15 5.7 yr. 3,600 35 
Larynx Neck, right 10X16 6 mo. 5,440 24 
Leukemia Abdomen, ant. 10X15 7-5 yr. 7,205 100 
Cervix Back, lumbar 10X15 3 mo. 4,758 14 
Bronchus Chest, post. 10 X10 4 wk 18, 000° 42 
Bronchus Chest, ant. 8X10 6 mo. 20, 400° 126 
Buccal Neck, right 8 Xo 7 wk. 6,380 28 
Vallecula Neck, right 8.odiam. 20 mo. 5,280 28 
Tonsil Neck, left 7.0odiam. 6 mo. 5,550 27 
Spine Back, lumbar 8X15 22 mo. 5,600 28 
Testicle Back, lumbar 10X15 5.3 yr. 4,200 37 
Bronchus Neck, left 8X8 nS 98. 9,270 40 
Pleura Chest, left 15 X23 3.5 Wk. 4,500 35 
Testicle Abdomen, ant. 10X15 5.6 yr. 5,000 72 
Larynx Neck, right 8X10 Q.2 yr. 3,990 27 
Male breast Chest, left 12X12 22 mo. 6,345 27 
Thyroid Neck, left 12X12 15 mo 10, 360° 36 
Parotid Face, right 10 X10 Q yr. 6, 800 65 
Nasopharynx Face, left 8X10 3.5 mo. 6,560 36 

Tongue Face, right 10X10 16 mo 10, 
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SUMMARY OF CLINICAL AND LABORATORY DATA 


* Treated through Marks grid. 


iontophoresis (to the irradiated skin and a 
control site), the clearance rate was in- 
creased in all but one area (Table 11, Chart 
1). The increases in clearance rate due to 
histamine were approximately equal in 
normal and radiation damaged skin. 

The 3 patients who received adrenalin 
by iontophoresis showed a marked slowing 
of clearance rate in both irradiated skin 
and the control site. These rates were 
approximately equal in pathological and 
normal areas. Two patients were given 
injections of Na*™ solution mixed with 
adrenalin in irradiated skin and the control 
site. There resulted a marked slowing of 
clearance rate as compared with the clear- 
ance rate in the physiological state and the 


Half- Half-Life Clearance 
Ky Filter Value (min.) Factor (&) Per Cent 
(mm.) Layer Var. 
(mm.) Lesion Control Lesion Control 
260 Thoraeus 2.5 Cu 5.25 5.50 0.1321 0.1240 + 8.3 
2000 4.0 Pb 7.0 Pb 5.25 4-75 0.1321 0.1438 3 
260 0.5 Cu 1.5 Cu 5.75 6.50 0.1206 0.1026 +17.5 
100 None 2.0 Al 3.00 3.50 0.2278 0.1954 +16.5 
260 Thoraeus 2.5 Cu 1.75 2.00 ©.3920 0.3410 +11.5 
260 0.5 Cu 1.5 Cu 2.50 2.75 0.2755 0.2480 +10.5 
200 2.0Cu 1.9 Cu 3.00 4.50 0.2278 0.1542 +42.0 
1000 3.0 Pb 3.6 Pb 2.50 3.25 ©.2755 0.2102 +13.1 
200 0.5 Cu 1.0 Cu 3.75 3.50 0.1850 0.1975 — 6.2 
200 2.0Cu 1.8 Cu 3.95 4.75 0.1848 0.1438 +22.8 
250 1.5 Cu 1.5 Cu 4-75 4.25 0.1438 0.1634 II.9 
m 45 None 0.3 Al 4.50 4.50 ©.1540 0.1540 ° 
250 Thoraeus 2.5 Cu 2.25 2.25 ©.3035 0.3035 ° 
250 Thoraeus 1.5 Cu 4.25 3.75 0.1634 0.1848 —11.8 
200 Thoraeus 2.0 Cu 1.75 2.00 ©.3920 0.3410 +15.0 
220 0.5 Cu 1.0 Cu 3.50 4.75 0.1982 0.1438 737-5 
220 Thoraeus 2.1 Cu 4.50 4.25 0.1540 0.1634 — 5.6 
1000 Pb 3-6Pb 10.75 II.25 0.0644 0.0616 +45.0 
200 5.0Cu 1.0 Cu 3.00 3.50 0.2278 0.1954 T15.4 
400 Thoraeus 4.7 Cu 5.25 7.25 0.1321 0.0046 +39.0 
400 Thoraeus 4.7 Cu 2.75 2.75 0.2480 0.2480 ° 
260 0.5 Cu r.5 Cu 8.25 8.50 0.0837 0.0802 + 5.5 
400 Thoraeus 4.7 Cu 2.50 5.00 0.2730 0.1366 100.0 
400 Thoraeus 4.7 Cu 3.25 4.75 0.2100 0.1438 +46.0 
220 Thoraeus 2.1 Cu 1.50 3.00 0.4550 0.2278 100.0 
400 Thoraeus 4.7 Cu 5.00 4.75 0.1366 0.1438 — 5.0 
140 0.25Cu o.5 Cu 2.25 2.25 0.3035 0.3035 ° 
1000 3.0 Pb 3.6 Pb 6.75 6.50 O.10IO 0.1050 — 3.2 
200 1.0 Cu 1.5 Cu 3.70 4.75 0.1851 0.1432 +29.0 
2000 4.0 Pb 7.1 Pb 3.00 2.00 0.2278 0.3410 —33.0 
1000 63.0 Pb 3.6 Pb 7.00 6.25 0.0972 0.1092 +11.0 
200 0.5 Cu 0.9 Cu 6.00 8.75 0.1138 0.0755 +50.0 
260 Thoraeus 2.5 Cu 3.00 3.50 0.2278 0.1954 +15.0 
260 Thoraeus 0.5 Cu 5.50 5-75 0.1240 0.1206 2.8 
200 2.0 Cu 1.8 Cu 2.00 2.50 0.3410 0.2730 +25.0 
260 Thoraeus 2.5 Cu 1.75 2.75 0.3920 0.2480 +58.0 
400 Thoraeus 4.7 Cu 2.50 3.50 0.2730 0.1954 38.5 


responses were the same in both normal and 
pathological skin areas. 

In 7 subjects in this study, temperature 
readings were taken in the irradiated skin 
and a control contralateral area. In 2 sub- 
jects, the temperature of the irradiated 
skin was greater than the normal skin. In 2 
subjects the temperature readings of the 
irradiated skin were exactly the same, and 
in 3 subjects the temperature of the irradi- 
ated skin was less than that of the normal 
skin. In no case was there a difference in 
temperature readings from the two sites, 
pathological and control, exceeding 1 de- 
gree Fahrenheit (Table 11). 

Histopathological examination of biopsy 
specimens from the irradiated skin in 15 
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TABLE II 


RESULTS OF HISTAMINE AND ADRENALIN TESTS 


Clearance 
Case Test Condition Constant (4) 
No. 
Lesion Control 
Physiological 0.1321 0.1240 
Histamine iontophoresis 0.3410 0.2102 
Adrenalin iontophoresis 0.0154 0.0462 
3. Physiological 0.1206 0.1026 
Histamine iontophoresis 0.2480 0.1634 
5 Physiological 0.3920 0.3410 
Histamine iontophoresis 0.5521 0.4620 
Adrenalin iontophoresis 0.0865 0.1053 
22 Physiological 0.0837 0.0802 
Adrenalin iontophoresis 0.0718 0.0325 
23 Physiological 0.2730 0.1366 
Histamine iontophoresis 0.2480 0.2278 
24 Physiological 0.2100 0.1438 
Adrenalin with Na*4 0.0239 0.0184 
33 Physiological 0.2278 0.1954 
Adrenalin with Na* fe) 0.0273 


.0285 


patients revealed typical severe radiation 
changes involving the epidermis, corium, 
adnexa and vascular structures. They were 
identical with those already described in 
intimate detail by numerous authors over 
the past fifty years. In the epidermis was 
noted marked atrophy, occasionally with 
ulcerations. A few lesions showed marked 
acanthosis, hyperkeratosis, and occasional 
parakeratosis. In the stroma there was 
noted considerable densification and hyalin- 
ization of the collagen fibers. Giant radia- 
tion fibroblasts were often encountered. 
The elastic fibers showed a marked degree 


TaB_e III 


RESULTS OF THERMOCOUPLE TESTS 


Lesion Control 
17 Face, right 97.5° 98.5° 
20 Abdomen, ant. 100.5° 101 .0° 
28 Back 100.0° 100.0° 
3 Abdomen, ant. 99.0° 99.5° 
33 Chest, left 98 .0° 97 .0° 
34 Neck left. 101 .0° 100.5° 
36 Face, left 98 .0° 98 .0° 
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of hyperelastosis, with some fragmentation 
and disorganization. The hair follicles and 
sebaceous glands presented evidence of 
severe injury and were often entirely ob- 
literated. Even the sweat glands, recog- 
nized as the most resistant of the dermal 
appendages, showed evidence of severe 
radiation injury with shrinkage and 
atrophy. 

Vascular damage of varying severity was 
noted in every section studied. It was 
characterized by endothelial proliferation, 
hyalinization of the media, and varying 
degrees of narrowing of the arterial lumen. 
Marked tortuosity was suggested in several 
of the sections (Fig. 2, F’). Recanalization 
was occasionally evident. Dilated telangi- 
ectatic endothelial vessels were frequently 
noted. Despite widespread evidence of 
vascular injury, one could often see appar- 
ently well functioning dilated capillaries, 
narrowed but patent arterioles and ar- 
teries, and even entirely unharmed vessels 
(Fig. 2, B). These findings are similar to 
those already reported by numerous 
25, 26—30,34 

The correlation of these radiation 
changes with dose, time and quality of 
roentgen radiation will be considered in 
detail in a later communication. 


DISCUSSION 


Late deleterious changes in radiation 
damaged skin have almost universally been 
described as the result of both direct and 
indirect action of irradiation. The most 
important indirect factor has been assumed 
to be impaired circulatory function second- 
ary to obliterative endarteritis involving 
the local blood vessels. This assump- 
tion has been based on extensive studies 
of the morphology of irradiated skin 
and other tissues over the past fifty 
16,17 ,18,23,26—30, 34 While such 
an assumption may appear quite reasona- 
ble, we have been able to find no assays 
of circulatory function in irradiated skin to 
support this assumption. Indeed, the radio- 
isotope tracer technique appeared to offer 
for the first time an accurate index of the 
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local circulation and to provide a real test 
of the validity of the assumption. 

Our findings are not in agreement with 
the universally accepted theory of impaired 
vascular function as one of the important 
factors in the late pathological changes in 
irradiated skin. Therefore, it is necessary 
that we first establish the validity of the 
radiosodium clearance technique. 

The basis for this test was first suggested 
by Kety" and by Cooper and co-workers.® 
They postulated that since Na™ is a small, 
freely diffusible ion, it would disappear 
from the site of injection at a constant rate 
if the rate of blood flow was constant. They 
also said that this rate of disappearance 
would be one of constant exponential and, 
if plotted on a semilogarithmic graph 
against time, would be a straight line. 

Kety,» Elkin and co-workers,’ Stone and 
Miller,?? and Wisham Yalow and Freund,*! 
all demonstrated that the rate of disap- 
pearance of radiosodium from muscle tissue 
offered a superior type of assay of the 
status of the regional circulation of the 
extremities. 

Similar results were achieved by Wisham 
and Yalow, using the subcutaneous tissues 
of the human leg. Conway, Roswit, Stark 
and Yalow‘ applied a radiosodium clear- 
ance technique to the study of circula- 
tion of skin by testing tubed skin pedicles 
during the progress of reconstructive plas- 
tic surgery in veterans. These authors 
sought a critical test for determination 
of the optimum time at which division 
and migration of the skin pedicles was 
most likely to be successful. They were 
convinced that this method provided 
objective, quantitative and entirely accu- 
rate index of the efficiency of the local skin 
circulation. Similar observations were re- 
ported about the same time by Braith- 
waite, Farmer and Herbert,? and by Bar- 
row, Veall and Arnott.! It was shown by 
Wisham and his co-workers*!:*? that the 
clearance rate of Na™ from muscle tissue 
could be reproduced over long time periods 
within a relatively narrow range. 

It may be suggested that sodium dis- 
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appears from the site of injection by dif- 
fusion along tissue planes and clearance is 
therefore not dependent on blood flow. 
That this does not occur has been con- 
cluded by Stone and Miller,” and by us 
from unpublished data.® G a Geiger- 
Miller counter with ? inch opening is 
placed just laterally adjacent to the site of 
a skin injection of Na™ so that not part of 
it is over the site of injection, there will 
be no radioactivity recorded. 

It may be suspected that some of the 
sodium ion is picked up by the lymph 
vessels. Stone and Miller,” in an ingenious 
experiment, showed that this mechanism 
does not take place to any significant de- 
gree. They cannulated the femoral vein and 
thoracic duct of a dog and then injected 
Na* in a muscle of the dog’s leg. Blood and 
lymph were then collected until the Na*™ 
had disappeared from the site of injection. 
They found that 98.5 per cent of the radio- 
active material was present in the blood 
collected from the femoral vein and that 
there was practically no radioactive ma- 
terial in the lymph collected from the tho- 
racic duct. 

Since it has been shown that the sodium 
ion does not diffuse along tissue planes and 
is not carried away through lymph chan- 
nels, one must conclude that it is carried 
away through the blood vessels alone. 

There are substantial data already avail- 
able indicating that the technique em- 
ployed truly measures the blood flow. For 
example, it has been observed (Table 1) 
that the clearance rate from the skin of 
the face and neck in man is more rapid than 
that found in the skin of the abdomen and 
extremities. This is in agreement with the 
observations of plastic surgeons that these 
areas are more richly supplied with blood 
vessels than the skin of the abdomen and 
extremities. Furthermore, the clearance 
rate from subcutaneous tissues, when com- 
pared to the clearance rate from skin and 
muscle in man, appears to be much 
slower.*!2 It is a well known fact that 
muscle and skin have a greater number of 
blood vessels than subcutaneous tissues. 
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Many experiments have been performed 
designed to change the rate of blood flow 
and at the same time determine the Na™ 
clearance rate. The simplest experiment is 
to place a tourniquet about the part 
tested and occlude the artery and vein, 
thus preventing blood flow to the part.” 
In every such case, the clearance of Na™ 
has been slowed as expected; further, when 
the tourniquet is released, the clearance 
has been greater than the rate prior to the 
use of the tourniquet. This is a result of 
reactive hyperemia.”° As another example, 
exercise has been shown to increase the 
rate of clearance in muscle to a great 
extent, and it is well known that blood 
flow is increased during exercise.*! Reflex 
heating of the abdomen increases the rate 
of clearance in the extremities as expected.”° 

We have attempted to change the blood 
flow in the normal and radiation damaged 
skin of several subjects by giving histamine 
and adrenalin by iontophoresis. Histamine 
causes dilation of blood vessels and a re- 
sultant increase in blood flow; this was 
shown by an increase in the rate of clear- 
ance of Na™* compared to_ previously 
determined clearance rates from the same 
site. The effect of adrenalin is to constrict 
the blood vessels, resulting in a slowing 
of blood flow. This was demonstrated by a 
decrease in the clearance rate of Na™. If 
adrenalin is injected into the skin mixed 
with the Na*™ solution, the result is a very 
slow clearance rate (Table 1). 

We have done experiments measuring the 
clearance rates from skin in which the 
sympathetic nerve was interrupted by 
sympathectomy (unpublished data). In 
comparing the clearance rates in the same 
patient prior to surgery, the rate appears 
to be increased considerably after surgery. 
This is obviously the direct result of dila- 
tion of vessels after sympathectomy with 
increase of blood flow in the skin. A more 
detailed report on these experiments will be 
made in a later communication. 

Studies performed in skin prior to and 
during the course of roentgen therapy have 
shown an increased clearance rate as the 
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erythema became evident, and a return of 
the clearance rate toward normal values as 
the erythema subsided.* Further studies in 
this field will be reported in a later com- 
munication. 

In all histological sections there was 
noted classical evidence of damage to 
blood vessels of varying severity. However, 
there were always observed numerous 
relatively undamaged dilated capillaries, in 
some instances appearing in the form of 
huge endothelial lakes simulating cavern- 
ous hemangioma. This is a common obser- 
vation in irradiated human skin and was 
first described by Wolbach 1gog.* 
Ewing,!! Wolbach* and Warren** believe 
that new capillaries often develop in the 
subepidermal area and grow actively. 
Although most of the larger vessels showed 
partial narrowing of the lumens, they were 
generally patent and contained blood 
cells. In fact, some arterioles showed no 
signs of radiation damage whatsoever. 
Shields Warren?’ noted that even in 
severely damaged areas some normal blood 
vessels were seen. In fact, he further states 
that the larger the vessels, the greater is 
the chance for repair and maintenance of 
patency. This observation is well supported 
by Davidoff et a/.’ and Wolbach.* 

The undamaged and the new capillaries 
must dilate because there are fewer such 
channels to handle incoming blood. There- 
fore, each surviving capillary carries a 
greater volume of blood than the capil- 
laries of normal tissue. As a result, the 
total volume of blood flowing through the 
capillaries of irradiated skin may approach 
the total volume of blood flowing through 
the same volume of normal skin. 

Damage and destruction of elastic tissue 
is nearly always observed. This results in 
shrinkage of the bulk of irradiated tissue. 
Therapeutic radiologists are aware of the 
marked contraction of the treated skin 
portals observed over a period of years 
following radiation therapy. An excellent 
example is illustrated in Figure 1. Since 
less tissue is present, the relation between 
volume of blood flow and unit amount of 
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tissue in normal and irradiated skin may be 
unchanged although a smaller total volume 
of blood may flow through the surviving 
capillaries. 

Free and even excessive bleeding from 
irradiated tissues during operative pro- 
cedures is commonly encountered by plas- 
tic surgeons. It was first mentioned by 
Porter and White!® as early as 1907. This 
suggests an adequate circulation. If there 
were severe obstructions to blood flow, such 
tissue should not bleed freely. In disease 
processes such as thromboangiitis obli- 
terans where capillaries are markedly oc- 
cluded, there is very little bleeding during 
surgery of the involved extremities. 

We have measured the skin temperatures 
of radiation damaged skin with a thermo- 
couple and compared them with the tem- 
peratures of the contralateral area of 
normal skin (Table 11). In every case, 
there was practically no difference in the 
reading. This supports our findings of 
normal clearance rates in radiation dam- 
aged skin. If the blood flow to radiation 
damaged skin was considerably less than 
normal, one would expect the temperature 
of the area to be less than that of normal 
skin. 

It may be suggested by some that the 
pallor of irradiated skin indicates impaired 
circulation. The densification and _ hyalin- 
ization of the subepidermal connective 
tissue obstructs the visualization of the 
capillaries from above, and this accounts 
for the pallor, despite the maintenance of 
adequate circulation. 

If one accepts the fact that the radio- 
sodium clearance determination is a valid 
test of effective blood flow, one must con- 
clude that the effective blood flow of 
radiation damaged skin, within presently 
employed therapeutic dose levels, is within 
normal limits. It follows that the late 
deleterious changes noted in irradiated 
skin are not the result of impairment of 
vascular supply, but due to direct radiation 
injury to the cells of the epidermis and 
supporting tissues. Studies are already in 
progress to determine whether the same ob- 


The Circulation of Radiation Damaged Skin 989 


servations obtain in radiation responsive 
human neoplasms during and after a course 
of radical roentgen therapy. 


SUMMARY 


1. The radiosodium clearance rate was 
determined in each of 37 subjects with se- 
vere radiation damaged skin and in a 
control contralateral area in the same 
patient. 

2. The clearance rate from the radiation 
damaged skin and from the control skin 
was similar. 

3. These findings indicate that the effec- 
tive blood flow in these lesions is within 
normal limits, despite histopathological 
evidence of varying degrees of vascular 
damage. This further suggests that vascular 
damage observed plays no role in the late 
deleterious changes in human skin follow- 
ing therapeutic irradiation. 

4. Substantial evidence for the validity 
of the radiosodium clearance technique as 
a qualitative index of effective blood flow 
has been reviewed, extended and discussed. 


Bernard Roswit, M.D. 

Veterans Administration Hospital 
130 West Kingsbridge Road 
Bronx 68, New York 
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GRID DEPTH DOSE INVESTIGATION FOR 200 AND 
400 KILOVOLTS AT THE CENTER AND EDGE 
OF THE FIELD 


By LILLIAN E. JACOBSON, M.A., F.A.C.R., Physicist 
From the Radiotherapy Department, Montefiore Hospital 
NEW YORK, NEW YORK 


Raina report, a continuation of a previ- 
ous study! on depth doses with a 40 
per cent transmission grid, gives the 
methods and the results of measurement 
at the center and edge of the field for 200 
and 400 kilovolt radiation. 


METHOD 


joo kv. A cone with a grid was designed for 
use with a light localizer on the 400 kv. ma- 
chine. This arrangement permitted the visuali- 
zation of the field, round light spots surrounded 
by darker interspaces on a masonite presdwood 
phantom. This cone is described in the pre- 
ceding issue of this JourNAL.? The grid could 
be moved by means of a rack and pinion in any 
direction in the plane of the base, thus per- 
mitting the desired positioning. The grid was 
made of a lead sheet § mm. thick fastened to a 
sheet of aluminum 2 mm. thick to absorb the 
characteristic radiation of the lead and to give 
it rigidity. The grid material transmitted 1.6 
per cent of the incident beam whose half-value 
layer was 3.3 mm. Cu. The holes had a diameter 
. of 1 cm. and a distance of 1.4 cm. between their 
centers. 

Before the investigation was begun the light 


Fic. 2. Set-up for measuring depth dose at edge 
of field with the 200 kv. machine. 


field was adjusted to coincide with the roentgen- 
ray field. 

The set-up is shown in Figure 1. A Victoreen 
250 r chamber was used because its measuring 
volume was sufficiently small to be placed in the 
radiation coming through a hole indicated by a 
light spot, or to be completely covered by the 
covered part of the grid between holes indicated 
by the shadowed portion. The size of the field 
was changed by means of a movable diaphragm. 
The positioning was done both for the center 
of the beam and for the edge of the beam with 
the roentgen tube at the distance from the 


Fic. 1. Set-up for measuring depth dose with a mova- ; : 
ble grid cone and light localizer on the 400 kv. phantom in which measurements were to be 


machine. made. This precaution was especially necessary 
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100 Depth Dose Curves with a 40 % 
Transmission Grid at 400 KV. 
60 cm. TS.0. hv! 3.3mm. Cu 
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Fic. 3. Depth dose curves for center of beam under 
opening with a 40 per cent transmission’ grid, at 
400 kv., 60 cm. target-skin distance, half-value 
layer 3.3 mm. Cu. 


for the edge of the field because, as the tube is 
moved, the size of the light field and roentgen- 
ray field changes and the light spots shift. 

To make measurements at the edge of the 
field, the holder with the ionization chamber 
was surrounded by strips of presdwood made by 
cutting a slab of three pegged boards into nar- 
row pieces. 

200 ko. Edge of Field. The set-up for the 200 
kv. machine is shown in Figure 2. The edge of 
the plastic guide on the chamber boards was 
used together with the graph paper on the board 
underneath it to measure the displacement of 
the chamber from the center. Here, as in the 
case for the center of the beam,! films were 
taken at each depth to make certain that the 
chamber was either underneath a hole or under- 
neath a covered area before measurements were 
begun. The size of the field was varied for each 
chamber position. 

The grid used for the 200 kv. roentgen rays 
was made of lead rubber 4 mm. thick and had 
a lead equivalent of 1.3 mm. The lead rubber 
transmitted less than 1 per cent of the incident 


beam. 
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RESULTS 
goo kv. The results of depth dose meas- 
urements for the center of the beam under 
the opening at 60 cm. target-skin distance 
for 400 kv. roentgen rays with a half-value 
layer of 3.3 mm. Cu are given in the curves 
of Figure 3 for field sizes ranging from 50 
sq. cm. to 300 sq. cm. The curves for the 
depth doses under the covered portion are 
shown in Figure 4. 
Depth Dose Curves with a 40% 


Transmission Grid at 400 KV. 
60cm. TS.0. hvl 3.3 mm. Cu 


Under Covered Portion 


40 


No. of r for 100 r in Air 


Cm. Depth 


Fic. 4. Depth dose curves for center of beam under 
covered portion with a 40 per cent transmission 
grid, at 400 kv., 60 cm. target-skin distance, half- 
value layer 3.3 mm. Cu. 


The data from these curves are tabulated 
for depths from the surface to 15 cm. in 
Table 1. The average obtained by weighing 
the depth dose under the opening as 0.4 and 
that under the covered portions as 0.6 is 
also included. 

In Table 11 the depth dose at the edge of 
the field, but within the confines of the 
direct beam, is compared with that at the 
center of the field for different field sizes: 
(1) for the radiation coming through the 
hole, and (2) for the radiation under the 
covered portion. In the column headed 
Cm. from cen. are listed the distances 
which the chamber was displaced to the 
left of the center. In the last column for 
each size of field headed % diff./c. beam is 
listed the difference between the number of 
r at the center and at the edge of the field 
expressed as a per cent of the central beam. 
In general, the larger the field, the larger 
the percentage difference. 
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TABLE | 


DEPTH DOSE AT CENTER OF FIELD FOR 400 KY. 


Depth Area of Field in Square Centimeters 
in 

cm. | Xe) 100 200 300 

(a) Under Opening 
fe) 100.0 104.0 | 106.0 107.0 
I 87.5 94-5 97 
2 76.0 80.0 84.0 87.5 
4 66.0 70.0 74.0 7725 
4 C7§ 61.0 64.5 69.0 
5 50.0 $3.0 56.0 60.5 
6 43.0 46.5 49.5 $3.5 
7 30.5 40.0 44.0 47.0 
8 35.0 35.0 38.5 
9 26.0 30.0 34.0 36.0 
10 22.0 26.0 30.0 32.0 
II 22.5 26.8 28.5 
12 16.6 19.5 23.8 25.5 
13 14.3 16.8 Zt 2 23.0 
14 12.0 14.4 18.8 20.5 
15 10.0 12.0 16.5 18.5 
(4) Under Covered Portion 

17.5 19.0 25.0 
I 24 .§ 24.5 20.5 30.5 
2 23.0 27.0 29.5 33.5 
3 28.0 30.5 35-0 
4 2235 28.0 33.0 45.0 
5 20.5 20.5 30.5 34-0 
6 18.5 29.0 


Depth dose in r for 10 


ROENTGEN RAYS, H.V.L. 3.3 MM. Cu AT 60 CM. 
40 PER CENT TRANSMISSION GRID, 


r.S.D.5 
R FOR IOO RIN AIR 


Depth Area of Field in Square Centimeters 
in 

cm. 50 100 200 300 
,. 16.5 21.0 27.0 29.5 
8 15.0 19.5 24.5 27.0 
9 13.5 Wy 24.5 
fe) 12.0 16.0 20.5 22.0 
II 10.5 14.5 18.5 19.7 
12 9.2 13.2 16.5 
13 8.0 12.0 15.0 15.6 
14 6.6 10.5 13.0 14.0 
9-5 11.5 12.0 

(c) Average 

I 47-9 §3+7 57-1 
2 44.2 48.2 Le 55.1 
3 40.5 44.8 47-9 52.0 
4 36.5 41.2 44-4 48.6 
5 32.3 37 40.7 44.6 
6 28.3 40.9 
7 24.5 28.6 33.8 36.5 
8 21.4 259 30.1 32.8 
9 18.5 29.1 
fo) 16.0 20.0 24.3 26.0 
II 13.9 | 21.8 
12 [2.2 19.3 20.7 
13 10.5 13.9 18.6 
14 8.8 15.3 16.6 
1§ 13.5 14.6 


rin air, at the center of the field for 400 kv. roentgen rays, half-value layer 3.3 mm. Cu, at 60 cm. 


target-skin distance, with a 40 per cent transmission grid, for different field areas (a) under opening, (4) under covered portion, 


(c) average. 


Under the openings the difference is 
greatest at the surface. It is approximately 
10 per cent for field sizes up to 200 sq. cm. 
For a 300 sq. cm. field it is approximately 
20 per cent. 

The scattered radiation under the cov- 
ered portion at the edge of the field remains 
the same for a depth of 6 to 7 cm. Since at 
the center this radiation increases over the 
surface value to a depth of 4 to 5 cm., the 
greatest difference between the edge and 
the center occurs at this depth as is seen 
in Table 1 at a depth of 5 cm. This differ- 


ence at a depth of 5 cm. ranges from 20 per 
cent for the 50 sq. cm. field to 45 per cent 
for a 300 sq. cm. field. Because of this large 
fall off at the edge, the field irradiated 
should be sufficiently large to include the 
growing edge of the tumor well within the 
geometric beam. 

200 kv. In Table 111 a comparison of the 
depth dose at the edge of the field for 200 
kv. roentgen rays, half-value layer 0.94 
mm. Cu, at a target-skin distance of 
50 cm. is made with that at the center of 
the field. Here, as in the case of 400 kv., 
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TaB_e II 
400 kv. 
COMPARISON OF DEPTH DOSE AT EDGE OF FIELD WITH THAT AT CENTER OF FIELD; 
R FOR I0O RIN AIR, 40 PER CENT TRANSMISSION GRID, 
T.S.D. 60 CM. 400 KV., H.V.L. 3.3 MM. Cu 


Area in sq. cm. 


50 100 | 200 300 
; 
in cm. } } | | | 
} | | Cm. lo a Cm. loa 
Cm. | | aiff. Cm. r o% diff. m r % diff. | | diff. 
from cen. | from cen. from cen. from cen. 
>, bea | edge c. beam edge c. beam 
cen. | | beam | 5€8M cen, | | beam | | cen. | beam | cen. | beam 
a) Under Opening 
> 
° L.3 92.0 |100.0 8 L.4.5 | 92.0 \|104.0 12 L.6.5 | 94.0 \106.0 II L.8 83.0 |107.0 22 
2 L.3 71.5 | 76.0 6 L.4.5 | 72.0 | 80.0 10 L.6.5 | 72.5 | 84.0 14 L.8 67.5 | 87.5 23 
5 L.3 49.0 | 50.0 2 L.4.$ | $0.0 | $3.0 6 L.6.5 | 50.0 | 56.0 II L.8 45-5 | 60.5 25 
10 L.3 21.0 | 22.0 5 L.4.5 | 24.0 | 26.0 8 L.6.5 | 26.5 | 30.0 12 L.8 26.0 | 32.0 19 
IS L.3 9-5 | 10.0 5 1 22:0 | 23.0 | 26.5 16 L.8 | 18.5 19 
bh) Under Covered Portion 
° L.3 rs. 5 | 27.5 II bd. | 28.5 | 20:0 3 L.6.5 22.0 | 22.2 I L.8 18.5 | 25.0 26 
2 L.3 19.0 | 23.0 17 L.4.5 | 18.5 | 27.0 31 L.6.5 | 22.0 | 29.5 | 25 L.8 18.5 | 33-5 | 45 
5 1.3 16.5 | 20.5 19 L.4.5 | 28.5 | 26.5 30 L.6.5 22.0 30.5 28 L.8 18.5 | 34.0 46 
10 L.3 9-5 | 12.0 21 L.4.5 | 13.0 | 16.0 19 L6.s | 2§.0 1 20.5 27 | L.8& 14.0 | 22.0 36 
} } 
15 L.3 4.8 13 9.3 4! 6.21 20 | 23 


Comparison of depth dose in r for roo r in air, at edge of field with that at center of field, 400 kv., half-value layer 3.3 mm. Cu, 60 cm. target-skin 
distance, 40 per cent transmission grid, for different field areas (a) under opening, (6) under covered portion. 


TaBLe III 
200 kv. 
COMPARISON OF DEPTH DOSE AT EDGE OF FIELD WITH THAT AT CENTER OF FIELD; 
R FOR I00 R IN AIR, 40 PER CENT TRANSMISSION GRID, 
r.$.D. §O CM., H.V.L. 0.94 MM. Cu 


i 


Area of Field in sq. cm. 


| 
| 
| 100 200 fore) 
in cm Di | 
| r % diff. r 3 | % diff. ais J % diff. 
| beam | cen. cen. | beam | Seam 


(a) Under Opening 


° R.4.5 | 107 113 5.3 R.6.5 | 109 116 6 R.9 gt | 125 27 
5 R.4.5 50 55 9 R.6.5 54 60.8 | I R.g 54.5 66.5 18 
10 ace 18 23 22 R.6.5 25 27.7 10 R.g 23.5 31.0 24 
15 R.4.5 8 10.2 21 R.6.5 10.7 12.5 14 R:o.¢ | 12.5 15.0 17 
(6) Under Covered Portion 
° R.4.5 16 | 18.5] 13 R.6.5 17.9 | 23 | 22 | R.9g | 18.2 | 25 | 27 
5 R.4.5 16 | 22.0] 27 R.6.5 | a1.4| 27-7 | 2 | Ro | 18.2] 32.7| 44 
10 R.4.5 9 12.51] 28 R.6.5 14 17.0 | 18 R.g | 38.2) 22.0 17 
15 R.4.5 4-5 | 6 by | R.6.5 | 7.2 8.8 | 19 R.g.§ | 8.9 | 11.8 | 25 


Comparison of depth dose in r for 100 r in air, at edge of field with that at center of field, 200 kv., half-value layer 0.94 mm. Cu, 
o cm. target-skin distance, 40 per cent transmission grid, for different field areas (a) under opening, (4) under covered portion. 
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the difference between the edge and the 
center is largest for the largest field, 400 
sq. cm. 

Under the open area there is approxi- 
mately a 5 per cent difference at the sur- 
face for a 100 and 200 sq. cm. field, while at 
a depth of 10 cm. the difference is 20 and 
10 per cent respectively. For the 400 sq. 
cm. field, the difference between the edge 
and the center is approximately 25 per cent 
from the surface through a depth of 10 cm. 

Under the covered portion on the sur- 
face, the difference varies from approxi- 
mately 15 to 25 per cent from a field size 
of 100 to 400 sq. cm. The greatest differ- 
ence is at a depth of 5 cm., varying from 
25 to 45 per cent. The difference at a depth 
of 10 cm. is roughly 20 per cent. 

Here, too, because of the fall off at the 
edge, the field should be large enough to 
give the periphery of the tumor an ade- 
quate dose. 


120 


” 200 and 400 KV Depth Dose Curves 
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Fic. 5. Curves showing comparison under opening of 
depth doses between 200 and 400 kv., half-value 
layer 0.94 mm. Cu and 3.3 mm. Cu, target-skin 

distance 60 cm., 40 per cent transmission grid. 
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200 and 400 KV Depth Dose Curves 
40% Transmission Grid 
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Fic. 6. Curves showing comparison under covered 
portion of depth doses between 200 and 400 kv., 
half-value layers 0.94 mm. Cu and 3.3 mm. Cu, 
target-skin distance 60 cm., 40 per cent trans- 
mission grid. 


COMPARISON OF 400 AND 200 KV. 


The depth doses for the central beam 
under the opening for both 200 and 4oo kv. 
are plotted in Figure 5 for a 50 sq. cm. field 
and a 300 sq. cm. field. For a 300 sq. cm. 
field, the depth doses, each expressed as a 
per cent of the air dose, are larger for the 
200 kv. roentgen rays than for the 400 kv. 
roentgen rays to a depth of about Io cm., 
after which the depth dose is greater for 
400 kv. 

For a field of 50 sq. cm., the depth dose 
of the 200 kv. roentgen rays is greater to 
a depth of about 7 cm., after which the 
depth dose of 400 kv. roentgen rays is 
greater. 

Under the covered area the differences 
between the 200 and 400 kv. depth doses 
are very small (see Fig. 6). Only one curve 
can be drawn through both sets of points 
for the 300 sq. cm. field. For the 50 sq. cm. 
field the depth doses of the 400 kv. roent- 
gen rays are only slightly larger than for 
200 kv. roentgen rays. 

The depth doses, r for 100 r in air, for 
400 kv. are compared with those for 200 kv. 
roentgen rays in Table tv, for the central 
beam under the opening and under the 
covered portion, and for the average. The 
depth dose of the average is greater for 
200 kv. radiation than for 400 kv. radiation 


3 
n 
| | 
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TaBLe IV 


COMPARISON OF 200 AND 400 KV. DEPTH DOSES AT 60 CM. T.S.D., H.V.L. 0.94 MM. Cu AND 3.3 MM, Cu; 
40 PER CENT TRANSMISSION GRID, R FOR 100 RIN AIR 


Area of Field in Square Centimeters 
Depth 50 100 200 300 
in cm. 

200 400 2 400 200 400 200 400 

kv. kv. kv. kv. kv. kv. kv. kv. 

(a) Under Opening 
fe) 116.0 100.0 118.0 104.0 123.5 106.0 124.5 107.0 
I 101.5 87.5 105 .3 110.0 94-5 97.0 
2 88.0 76.0 93-5 80.0 g8.5 84.0 101.0 ee 
3 1637 66.0 82.3 70.0 87.5 74.0 
4 64.0 61.0 64.5 80.0 69.0 
5 54-5 50.0 61.7 $3.0 67.3 56.0 70.5 60.5 
6 46.2 43-0 52.8 46.5 49.5 61.3 
7 38.8 36.5 44.8 40.0 50.0 44.0 62.8 47.0 
8 35.0 42.5 38.5 45.0 AE 
9 26.2 26.0 et. 30.0 35.8 34.0 38.0 36.0 
10 4756 92-0 25 26.0 29:7 30.0 42:50 
II 17.0 19.0 21.0 22.5 26.8 26.5 28.5 
12 13.5 16.6 F733 19.5 20.8 23.8 
13 10.8 14.3 14.3 16.8 57.5 21,2 18.8 25.0 
14 52.0 14.4 15.0 18.8 16.0 20.5 
15 7.8 10.0 10.8 12.0 £358 16.5 14.0 18.5 
(6) Under Covered Portion 

° 13.5 17.5 21.5 19.0 23.0 | 22.0 26.0 25.0 
I 20 2350 24.5 26.8 26.5 31:50 30.6 
2 22.2 23.0 24.8 7.0 28.8 29.5 89.5 39.5 
3 22.5 23:5 25.0 28.0 29.5 J0.5 34.8 35.0 
4 24.3 28.0 29.2 3920 35.0 35.0 
5 20.0 20.5 235 26.5 28.2 30.5 34 33 34.0 
6 18.3 18.5 21.8 $3.5 26.7 29.0 33-0 92.5 
7 16.2 16.5 19.7 21 .O 25.0 27.0 30.7 29:'5 
8 14.0 15.0 17.5 19.5 22.8 24.5 28.0 27.0 
9 13.5 20.5 25.0 24.5 
10 10.5 12.0 13.0 16.0 18.2 20.5 a5 ..3 22.0 
II 9.2 10.5 11.3 14.5 16.0 18.5 18.6 19.7 
8.0 9.2 9.8 14.0 16.5 16.3 
13 750 8.0 520 [2.0 15.0 15.6 
14 6.6 10.5 (350 12.5 14.0 
15 4-5 9.5 9-0 | I1.5 11.0 12.0 


Comparison of depth doses in r for 100 r in air, for 200 and 400 kv. at the center of the field, half-value layers 0.94 mm. Cu and 
3-3 mm. Cu, 60 mm, target-skin distance, 40 per cent transmission grid, for different field areas (a) under opening, (4) under covered 
portion, (c) average. 
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TaB_Le 1V—(continued) 


Area of Field in Square Centimeters 
Depth 50 100 200 300 
in cm. 
200 400 200 400 200 400 200 400 
kv. kv. kv. kv. kv. kv. kv. kv 
(c) Average 

fe) 54-5 50.5 60.3 53.0 63.5 55-7 65.5 
I 47-9 56.8 60.5 §3°7 63.5 57-1 
2 47.3 44.2 §2.7 48.2 61.0 55.1 
J 43-0 40.5 48.0 44.8 §3+3 47-9 52.0 
4 38.2 36.5 42.5 41.2 49.0 44-4 53-5 48.6 
5 32-7 32.3 37-5 37-1 43-8 40.7 49-0 44-6 
6 28.5 28 +3 32.3 32.9 38.5 44.0 40.9 
24.5 24.5 7 28.6 33.8 33.8 39.0 36.5 
8 21.0 21.4 5357 30,7 29.7 30.1 34-3 32.8 
9 ey 18.5 20.2 256 26.0 9 29.8 29.1 
fo) 16.0 16.8 20.0 2257 24.3 25.8 26.0 
12 10.0 12.0 17.0 19.3 I9.2 20.7 
8.5 10.5 10.5 13.9 14.2 16.3 18.6 
14 8.8 9.2 12.1 12.5 14.0 16.6 
1§ 6.7 79 8.7 10.5 10.7 13.5 12.5 14.6 


up to a depth of 8 cm., after which the 400 
kv. depth dose is larger. 

If the surface dose under the openings is 
considered 100 per cent, the comparison is 
made in Table v. 


DISCUSSION 


The per cent of the surface dose is 
slightly greater for the 200 kv. radiation 
under the opening up to a depth of 6 cm., 
after which it is greater for the 400 kv. 
radiation, except for a small field of 50 sq. 
cm., where it is greater for 400 kv. after 
the first 2 cm. 

Under the covered portion, the depth 
dose of the 400 kv. roentgen rays is 
greater throughout. 

The depth dose of the average is greater 
for 400 kv. radiation thréughout, the dif- 
ference becoming greater as the depth in- 
creases. 

From this analysis one may conclude 
that, if one could position the inflexible 
lead grid as well as the flexible lead rubber 


grid, the 400 kv. radiation would be advan- 
tageous because of its increased depth dose. 
Because of the smaller differential absorp- 
tion between bone and muscle with 400 kv. 
roentgen rays, it is to be preferred wherever 
the radiation must penetrate bone. Another 
reason why it is desirable is that the skin 
has a greater tolerance for 400 kv. radia- 
tion. 

A disadvantage of the grid used for 400 
kv. radiation is that it is not flexible and 
cannot make good apposition with the sur- 
face skin if the area treated has a large 
curvature. 

The reaction under the openings does 
not seem to be more severe because of the 
characteristic radiation“of lead. Under the 
covered part the characteristic radiation is 
absorbed by the aluminum with which the 
bottom of the filter is lined. 

Skin healing starts at the edge of the field 
under a covered area. One reason for this 
may be that the dose here is roughly 20 
per cent less than that in the central cov- 
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TABLE V 


COMPARISON OF 200 AND 400 KV. DEPTH DOSES AT 60 CM. T.S.D., H.V.L. 0.94 MM. Cu AND 3.3 MM. 
Cu, 40 PER CENT TRANSMISSION GRID; R FOR I0O R MEASURED ON THE SURFACE UNDER OPENING 


Area of Field in Square Centimeters 
Depth 50 100 200 300 
in cm. 

200 400 200 400 200. 400 200 400 

kv. kv. kv. kv. kv. kv. kv. | kv. 

(a) Under Opening 

fo) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
87.5 87.5 89.3 88.0 89.1 89.1 go.O 90.7 

2 75.8 76.0 99.2 g.2 81.2 81.8 
3 65.3 66.0 69.7 67.3 70.8 69.8 72.6 7235 
4 §5.2 60.6 68.7 62.5 60.8 64.3 65.4 
5 47.0 50.0 §2.8 £0.77 56.5 
6 39.8 43-0 44-7 44-7 47-2 46.7 49-3 50.0 
7 33-5 36.5 38.0 33.4 40.5 41.5 42.2 44.0 
8 27.6 31.0 31.8 33.6 34.4 46.3 3652 38.8 
9 22.6 26.0 26.5 28.8 29.0 32 <1 30.6 33-6 
10 18.1 22.0 21.6 25.0 24.0 2043 Ore 29.9 

(4) Under Covered Portion 

fe) 18.2 18.3 18.6 20.8 20.9 23-3 
2345 20.2 2326 250 24.9 28.5 

2 Ig.I 23.0 25.9 276 26.9 
3 19.4 23:5 26.9 23.9 28.8 28.0 
4 18.8 82.6 20.6 26.9 23.6 29.2 28.1 S257 
5 20.5 19.9 55 22.8 28.8 2726 31.8 
6 15.8 18.5 18.5 22.6 21.6 7.3 26.5 30.4 
7 14.0 16.5 16.7 20.2 20.2 25.4 24.7 27 
8 2.1 15.0 14.8 18.5 23.1 22.5 26.2 
9 10.5 E35 16.8 16.6 20.1 22.9 
fe) 9.1 12.0 15.4 19.3 ig 20.5 

(c) Average 
| 
47-0 50-5 51.1 51.0 51.5 §2.7 | 54-0 
I 44.2 47-9 48.2 49-3 49.0 50.7 51.0 | 24 
2 40.7 44.2 44-7 46.2 46.3 | 48.5 49-0 | $1.5 
3 37-1 | 40-5 40.7 43.1 43-2 | 45.1 46.1 48.6 
4 32.9 | 36.5 36.0 39.6 39-7 41.8 43.0 45-5 
5 28.2 32.3 31.8 35.6 3 38.4 39-4 41.7 
6 27.4 31.2 | 35.1 30.2 
7 | 24.5 27.5 27-4 | 31.9 34.1 
8 mt. |. @he 20.1 24.7 24.1 28.4 27.5 30.6 
9 18.5 23.0 26% 25.6 23.9 
10 12.7 16.0 14.2 18.4 22.9 24.3 
| 
15 5.8 | 8.7 | 44 10.0 13.6 


Comparison of depth doses in r for 100 r measured on the surface under the opening, for 200 and 400 kv. at the center of the field, 
half-value layers 0.94 mm. Cu and 3.3 mm. Cu, 60 cm. target-skin distance, 40 per cent transmission grid, for different field areas (a) 
under opening, (4) under covered portion, (c) average. 
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ered area, and therefore is below tolerance. 
The blood supply is also better at the edge 
of the field. 

It is still a moot question at what depth 
the average depth dose should be consid- 
ered instead of the separate depth doses 
under the openings and under the covered 
areas. When a tumor is treated from two 
opposing portals, it is very unlikely that 
the radiation from the open area of one 
portal will be superimposed on the open 
area radiation from the other portal and 
likewise for the scattered radiation under 
a closed portion. However, it is important 
to know the range of variation which might 
occur, and therefore the maximum and 
minimum depth doses. 

It would be more economical for the 
treatment time to be shorter, and it also 
might perhaps be better to give grid 
therapy at a shorter target-skin distance 
than heretofore used for the following 
reasons: 

1. The divergence of the primary beam 
through the grid openings would be greater 
at a shorter distance, and perhaps a 
greater fraction of the grid could be covered 
and still have sufficient radiation under 
the openings reaching the tumor at a depth. 
Or the same fraction could be left open as 
at present, but because the divergence is 
greater, the radiation at a depth would be 
more uniform. The energy which goes 
through the surface in a limited area would 
at a given depth go through a larger area 
than if the target skin distance were larger. 
Thus, the radiation at a depth would tend 
to become more uniform while that at the 
surface would still be separated into more 
and less heavily irradiated areas, permit- 
ting better skin recovery. 

2. Quimby, Marinelli and Farrow*® have 
found experimentally that backscatter did 
not change over a range of target-skin dis- 
tances from 40 to 150 cm. for roentgen 
radiation with a half-value layer of 1 mm. 
Cu. It is reasonable to assume that total 
scatter will obey the same relationship. 
If this obtains, the contribution of scatter 
will be independent of the target-skin dis- 
tance. Because the scatter increases to a 
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depth of 3 to 4 cm., it will tend to compen- 
sate for the greater decrease in depth dose 
at shorter distances due to the inverse 
square law. 

An investigation at shorter distances 
might prove fruitful. 


SUMMARY 


1. A method of measuring the depth 
dose with a grid for the beam of radiation 
at the center and at the edge of the field for 
a 400 kv. machine with a light localizer is 
described. 

2. Curves for the depth doses are given 
for the portion (a) underneath the central 
opening and (b) underneath the closed por- 
tion for a target skin distance of 60 cm. 
and a half-value layer of 3.3 mm. Cu. The 
field varied from 50 sq. cm. to 300 sq. cm. 

A table of depth doses is given for the 
conditions described in (2) above and for 
the weighted average. 

4. A comparison is made between the 
depth dose at the center of the field and at 
the edge of the field. 

5. A method is described for measuring 
the depth dose at the edge of the field for 
a 200 kv. machine. 

6. A comparison is made between the 
depth doses at the center and at the edge 
of the field for 200 kv. radiation with 
half-value layer of 0.94 mm. Cu. 

7. A comparison is made between the 
depth doses of 400 kv. radiation, half- 
value layer 3.3 mm. Cu, and 200 kv. radia- 
tion, half-value layer 0.94 mm. Cu at 60 
cm. target-skin distance: 

(a) when 100 r is given in air 

(b) when 100 r is given on the surface 

under the central opening 

8. A tentative reason for skin recovery 
is hypothesized. 

g. It is suggested that because of the 
greater divergence of the beam at shorter 
distances, grid therapy might be better 
given at a shorter distance than heretofore 
used. 
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THE EFFECT OF SELECTIVE SHIELDING 
OF RABBIT INTESTINE DURING 
TOTAL BODY IRRADIATION* 


By RICHARD S. FARR, LIEUTENANT, MC USN¢ and PETER P. H. DE BRUYN, M.D. 


CHICAGO, ILLINOIS 


INCE the work of Regaud, Nogier and 

Lacassagne"’ in 1912, investigators have 
been concerned with the possibility that 
primary damage to the intestinal tract may 
be a specific cause of death after total body 
roentgen irradiation. In brief, the observa- 
tions to support this concept are: (a) 
histological evidence that the intestinal 
epithelium is sensitive to damage by roent- 
gen rays;° (b) gastrointestinal disturbances 
are a prominent part of the symptoma- 
tology of irradiation sickness;" (c) the 
blood stream of animals becomes infected 
with microorganisms normally found in 
the intestinal tract following total body 
irradiation;?:® (d) animals are more easily 
killed when roentgen rays are applied to 
the abdomen than to other parts of the 
body and, conversely, animals become more 
resistant to roentgen rays when the abdo- 
men is protected than when other parts of 
the body are shielded.! Of the four observa- 
tions, only the last mentioned lacks 
specificity regarding the intestinal tract, 
since externally applied shielding over the 
abdomen of an animal must result in at 
least partial shielding of other tissues and 
organs besides the intestine. It seemed of 
interest, therefore, to determine what de- 
gree of protection could be afforded an 
animal by specifically shielding the in- 
testinal tract during otherwise total body 
irradiation. This report is concerned with 
the results obtained from studies on rabbits 
with either the small intestine or colon 
selectively shielded during irradiation with 
roentgen rays. 


EXPERIMENTAL METHODS 


To isolate segments of the intestinal tract, 
a midline abdominal incision about 2 inches 
long was made under aseptic conditions and 
the desired segment of intestine delivered from 
the abdominal cavity. Special care was taken 
to leave the appendix inside the rabbit, in view 
of Jacobson’s findings,’ indicating that shield- 
ing of this organ afforded protection to the 
hemopoietic system. All of the small intestine 
could be delivered with the exception of the 
first 10 cm. distal to the stomach and the short 
segment of ileum attached to the appendix. 
The greater part of the large intestine could also 
be mobilized, although the distal segment had 
to remain in the animal because of the attach- 
ment to the dorsal body wall. The rabbit was 
then placed in the prone position on a plexi- 
glass animal board. The board had a trans- 
verse opening across the center, the size of which 
was controlled by converging sliding panels also 
made of plastic. A‘plastic box containing sterile 
isotonic sodium chloride solution was bolted 
beneath the opening and the animal was placed 
on the board so that the isolated segment of 
intestine hung freely in the saline bath. The 
hole in the animal board was adjusted with the 
sliding panels to the smallest size which would 
not impair the blood circulation to the isolated 
intestine. Rabbits prepared in this manner 
were used as operated controls because their 
situation was identical to the shielded experi- 
mental animals except for the lead protection. 
To shield the intestinal segment from the roent- 
gen rays, a box made of 6.4 mm. lead plate was 
placed around the plastic one and the plastic 
sliding panels were replaced by lead. The parts 
of the board which came in contact with the 
operative field of the intestine were sterilized 
by immersion 1n 1:10,000 aqueous solution of 
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TABLE I 


DATA FROM UNSHIELDED OPERATED CONTROL GROUP AND UNOPERATED CONTROL GROUP 


FOLLOWING I,000 R AND 400 R TOTAL BODY IRRADIATION 


No. Survivors Average a Average 
Irradiated Day of Weight Cent 
30 Days Death Weight Loss 
I ,000 r unoperated controls 6 I 11.4 2,101 grams 16.8 
I ,000 r operated controls 6 ° 11.5 2,261 grams 19.1 
400 r unoperated controls 5 5 2,375 grams 5.8 
400 r operated controls 5 5 - 2,416 grams 12.9 


zepherin hydrochloride followed by several 
rinsings with sterile distilled water. 

Fifty-two male rabbits were used in these 
experiments and all animals, whether operated 
upon or not, were anesthetized with intravenous 
nembutal. The radiation factors were as fol- 
lows: 250 kv. (peak), 15 ma., I.o mm. Cu and 
3.0 mm. bakelite filters, 2.0 mm. Cu half-value 
layer; distance from target to midline of animal, 
35 inches; dose rate, 14 roentgens per minute 
in air. The dose rate was measured prior to 
each exposure with a 1oo r Victoreen chamber 
placed in air at the position occupied by the 
junction of the board and the intestinal box 
during the actual exposure. To test the effec- 
tiveness of the lead shielding, the dose rate 
was also measured in air inside the plastic in- 
testinal box, with and without the lead protec- 
tion in place. Without the lead, the readings 
were within 1 per cent of the values obtained 
at a comparable position in air, but with the 
lead shielding the chamber registered only 0.6 
per cent of the reading in air. 

Animals were irradiated one at a time be- 
cause the dose rate would be too low if the field 
of homogeneous dose distribution was enlarged 
to cover a pair of rabbits. In lieu of irradiating 
an experimental and a control rabbit simul- 
taneously, a control rabbit was always irradi- 
ated immediately following an experimental 
animal. 

Following exposure to roentgen rays, the 
animals were weighed twice a week and records 
were kept on mortality. Rabbits dying within 
the first three days were not included in the 
study because it has been shown that deaths 
during the first three days are not dependent 
on dose at this level.® 


RESULTS 


To learn the effect of the operative pro- 


cedure upon weight loss and mortality of 
rabbits after exposure to roentgen rays, a 
comparison was made between a group of 
unoperated controls (anesthetized but un- 
operated) and a group of operated controls 
(anesthetized with the small intestine in 
the plastic box). The 6 rabbits in each 
group were given 1,000 r. A summary of 
the results of this experiment is presented 
in Table 1. The operated controls had no 
survivors and the average time of death 
was 11.5 days following roentgen irradia- 
tion. The unoperated controls had 1 sur- 
vivor and the average time of death of the 
other 5 was 11.4 days. The unoperated 
group lost less weight than the operated 
animals. 

Because all operated animals died, it was 
decided to repeat the experiment using 400 
r instead of 1,000 r. This dose was chosen 
because it is just below the point where the 
fatalities would normallly be expected to 
occur as a result of roentgen irradiation 
alone.’ It was reasoned that any contribu- 
tion by the operative procedure to the 
lethality of roentgen radiation would be 
indicated by deaths in the operated control 
animals given 400 r. None of the 400 r 
operated controls died although their 
greatest weight loss averaged 312 grams as 
contrasted to an average weight loss of 13% 
grams for the 400 r unoperated controls. A 
summary of the results of this experiment 
is included in Table 1. 

From these two experiments it was ap- 
parent that the operation did not exert a 
major deleterious influence on the course of 
events following exposure to roentgen rays, 
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Tas_e Il 
DATA FROM SHIELDED SMALL INTESTINE GROUP, SHIELDED COLON GROUP, AND 
UNOPERATED CONTROL GROUP AFTER 1,000 R TOTAL BODY IRRADIATION 
Survivors Average Average 
No. Average Initial 
Irradiated ter Day of Weight Per Cent 
on 30 Days Death . Weight Loss 
1,000 r unoperated controls 10 5 11.0 2,682 grams 13.6 
I ,000 r small intestine shielded 10 4 11.0 2,607 grams 15.3 
1,000 r colon shielded 10 4 11.0 2,647 grams 15.1 


as is shown by the similarity of the average 
day of death in the operated and un- 
operated controls after 1,000 r and the lack 
of deaths in the operated controls after 400 
r. On the other hand, the operation was not 
totally innocuous, as is evident from the 
greater weight loss in the operated control 
group than in the unoperated controls. 
Using these data as a baseline, it was then 
poss'ble to compare a group of unoperated 
controls with a group of operated animals 
with the small intestine shielded and an- 
other group of operated animals with 
the large intestine shielded. There were 
10 animals in each of the three groups 
and all received 1,000 r. The results are 
given in Table 11. There was 1 death less 
among the unoperated controls than in the 
other two groups, but the average day of 
death was identical in all three groups. As 
noted in the previous control experiments, 
the weight loss of the operated animals was 
more than in the unoperated controls. 
Apparently under the conditions of these 
experiments, shielding of either small or 
large intestine does not appreciably reduce 
the lethality of roentgen irradiation. 


DISCUSSION 

The present experiments indicate that 
selective shielding of the rabbit intestine 
during otherwise total body irradiation, at 
dose levels not exceeding the LDjoo, does 
not decrease the lethal effects of roentgen 
rays as measured by per cent of mortality, 
weight loss, or the average day of death. 

Jacobson et al.6 have recently reported 
protection from irradiation death by shield- 


ing the exteriorized intestine of the mouse. 
Not only were fewer deaths observed in the 
shielded mice, but the hemopoietic system 
was also protected. The divergence in 
findings may be based on species differ- 
ences. Another possible explanation is that 
Jacobson et al. shielded a greater portion 
of the total intestinal tissue. We shielded 
first the small intestine and then the colon. 
On the other hand, since in our experiments 
appreciable amounts of intestinal tissue 
were shielded, it would be reasonable to 
expect some degree of protection unless the 
protection depended upon shielding a 
major portion of both sections of the in- 
testine at the same time. 

Assuming that under some conditions in 
some animal species a certain degree of 
protection resulting from selective shielding 
of intestinal tissue can be demonstrated, 
the degree of protection is by no means 
comparable to that demonstrated by Bond 
et al in rats as a result of applying 
external lead shielding to large areas of the 
abdomen. This indicates that the intestine 
is not the critical organ causing the lethal 
effects of total body irradiation, although 
there is evidence that the intestine con- 
tributes to the postirradiation symptoma- 
tology"! and death.?* Damage to other 
abdominal organs besides the intestine is of 
equal or greater significance. 

Jacobson et a/. have demonstrated pro- 
tection to the hemopoietic system and 
a reduction in mortality in mice by selective 
shielding of the spleen. This protection 
appears to be much greater and more 
specific than that observed following intes- 
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tine, liver, head, or hind limb shielding.® 
Edelmanné has reported that the mortality 
in mice is reduced if the adrenals are 
selectively shielded. Chrom? has shown 
that the ability of the liver and spleen to 
phagocytize bacteria is reduced following 
irradiation, and he believes that this de- 
creased phagocytic power plays an im- 
portant role in the postirradiation bac- 
teremia. He was unable to demonstrate the 
bacteremia when he irradiated the lower 
abdomen and shielded the hepatic and 
splenic area. Gershon-Cohen ef em- 
ployed small, externally applied lead shields 
over the lung, liver, and lower abdomen. 
They conclude that their “results would 
indicate that lead shielding of small areas 
offers some protection against whole body 
irradiation without much difference as to 
the location of the shielded area.” These 
workers did not include the splenic area in 
their studies. 

In view of the accumulated findings just 
described, it seems likely that the relative 
sensitivity of animals following irradiation 
over the abdomen, and the relative re- 
sistance of animals when the abdomen is 
shielded,! can best be attributed to a sum- 
mation of several “organ effects” rather 
than to one specific organ. 


SUMMARY 


Rabbits have been exposed to roentgen 
irradiation while most of the colon or small 
intestine was surgically exteriorized into a 
lead chamber. 

The results indicate that the selective 
shielding of the rabbit intestine during 
otherwise total body irradiation does not 
decrease the lethal effects of roentgen rays. 

It is suggested that the protection con- 
ferred on animals when the entire abdomen 
is shielded during otherwise total body 
irradiation can best be attributed to a 
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summation of several “‘organ effects” rather 
than to one specific organ. 


Peter P. H. De Bruyn, M.D. 

Department of Anatomy 

University of Chicago 

Chicago 37, Illinois 
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Chairman, Durham, N. C. 

Finance Committee: E. L. Jenkinson, Chicago, IIl., 
R. K. Arbuckle, Oakland, Calif., R. H. Morgan, 
Chairman, Baltimore, Md. 

Committee on Scientific Exhibits: C. A. Good, 
Rochester, Minn., E. B. D. Neuhauser, Boston, 
Mass., W. A. Evans, Jr., Chairman, Detroit, Mich. 

Representatives on American Board of Radiology: 
B. R. Kirklin, Rochester, Minn., H. Dabney Kerr, 
Iowa City, Iowa, U. V. Portmann, Tucson, Ariz. 

Representative on National Research Council: A. O. 
Hampton, Washington, D. C. 

Editor: Lawrence Reynolds, 
Building, Detroit 1, Mich. 

Assistant Editor: Ruth Bigelow, 110 Professional 
Building, Detroit 1, Mich. 

Fifty-fourth Annual Meeting: Netherland Plaza 
Hotel, Cincinnati, Ohio, September 29-October 2, 
1953. 
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AMERICAN RADIUM SOCIETY 


President: Edith H. Quimby, New York, N. Y.; 
President-Elect: John E. Wirth, Pasadena, Calif.; 
1st Vice-President: H. Dabney Kerr, Iowa City, lowa; 
2nd Vice-President: Grant H. Beckstrand, Long 
Beach, Calif.; Secretary: Robert E. Fricke, Mayo 
Clinic, Rochester, Minn.; Treasurer: Douglas J. 
Roberts, 85 Jefferson St., Hartford 6, Conn. 


Executive Committee: William S. MacComb, Chair- 
man, Houston, Texas, Leland R. Cowan, Salt Lake 
City, Utah, Hugh F. Hare, Boston, Mass. 


Program Committee: Howard B. Hunt, Chairman, 
Omaha, Nebr., Axel N. Arneson, St. Louis, Mo., 
Edith H. Quimby, New York, N. Y., Traian Leu- 
cutia, Detroit, Mich., Milford D. Schulz, Boston, 
Mass. 


Publication Committee: Harry Hauser, Chairman, 
Cleveland, Ohio, Ralph M. Caulk, Washington, 
D. C., Theodore P. Eberhard, Philadelphia, Pa. 


Public Relations Committee: Edwin C. Ernst, 
Chairman, St. Louis, Mo., Richard H. Chamberlain, 
Philadelphia, Pa., Cyril J. Attwood, Oakland, Calif. 


Faneway Lecture Committee: Douglas Quick, Chair- 
man, New York, N. Y., G. Failla, New York, N. Y., 
Frederick W. O’Brien, Boston, Mass. 


Representatives on American Board of Radiology: 
Douglas Quick, New York, N. Y., B. P. Widmann, 
Philadelphia, Pa., Frederick W. O’Brien, Boston, 
Mass. 


Committee on Arrangements: Wendell G. Scott, 
Chairman, St. Louis, Mo., Axel N. Arneson, St. 
Louis, Mo., Edwin C. Ernst, St. Louis, Mo., LeRoy 
Sante, St. Louis, Mo. 


Representatives on National Committee for Radia- 
tion Protection: Edith H. Quimby, New York, N. Y., 
John E. Wirth, Pasadena, Calif. 


Thirty-sixth Annual Meeting: 1954, to be an- 
nounced, 
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THE ANNUAL MEETING OF THE AMERICAN 


RADIUM 


HE Thirty-fifth Annual Meeting of 

the American Radium Society was 
held in St. Louis, Missouri on April 20, 
21 and 22, 1953, at the Chase and Park 
Plaza Hotels. The meeting was considered 
an outstanding success from both the scien- 
tific and social aspects. The total attend- 
ance was 228, consisting of 81 members, 125 
guests and 22 ladies. Following the Ad- 
dress of Welcome by Dr. Robert A. Moore, 
Dean of the Washington University Medi- 
cal School and the Presidential Address by 
Howard B. Hunt, the morning session of 
the first day was devoted to a group of 
papers dealing with cancer of the head and 
neck. 

One of the highlights of the meeting was 
the Janeway Luncheon and Lecture held 
in the Tiara Room of the Park Plaza 
Hotel. The Janeway Lecture, an annual 
event, was given by Dr. Leon O. Jacobson 
of Chicago on “Factors Concerned in Re- 
covery from Radiation Injury.” He was 
presented the Janeway Medal by Dr. 
Frederick W. O’Brien in recognition of his 
outstanding research in the field of radi- 
ology. 

The scientific program was continued for 
the next two days. A variety of subjects 
was covered including various phases of 
cancer therapy and physics. There was an 
innovation on the morning of the third day 


SOCIETY 


consisting in the presentation of movie and 
technical demonstrations and by the hold- 
ing of a tumor conference with panel dis- 
cussion. The papers presented at the meet- 
ing will be published in future issues of this 
JouRNAL. 

The members of the American Radium 
Society of St. Louis were hosts on Monday, 
April 20, at a Cocktail Party held in the 
Tiara Lounge of the Park Plaza Hotel from 
6:00 to 7:00 p.M. The Annual Banquet was 
held on Tuesday evening on the Starlight 
Roof of the Chase Hotel. Dr. Folke Jacob- 
son of the Radiumhemmet of Stockholm, 
Sweden expressed his appreciation for 
being invited as guest speaker at the scien- 
tific sessions and for the cordiality shown 
him by the members. Dr. James T. Case, 
the only living charter member of the 
American Radium Society, spoke enter- 
tainingly on “Some Early Experiences in 
Therapeutic Radiology.” He related many 
experiences during the first nine annual 
meetings of the Society and told interesting 
anecdotes regarding the crude equipment 
he used in the early days. 

At the close of the meeting on Wednes- 
day noon, the Society was most pleasantly 
entertained by Dr. and Mrs. Edwin C. 
Ernst at a noon barbecue at the Lazy 
M.D. Bar Ranch. 

Harry Hauser, M.D. 
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WILLIAM HARRIS 
1894-1953 


| Bp WILLIAM HARRIS, pioneer radi- 
otherapist, chief of the Department of 
Radiotherapy and chief of the Tumor Clinic 
of the Mount Sinai Hospital in New York 
City and also the Morrisania City Hospi- 
tal, Clinical Professor of Radiology at Co- 
lumbia University College of Physicians 


and Surgeons, died on April 7, 1953, at the 
age of fifty-eight years, after a long illness. 
His passing is mourned by his many friends 
and colleagues who knew him also as a 
grand fellow with a zest for life and a love 
for all that is fine, beautiful and noble. 
With his passing we have lost a great leader 
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in the field of therapeutic radiology, one 
who has literally grown up with this young 
specialty and has experienced its maturity 
into a major field of medicine. 

William Harris was born in New London, 
Connecticut, on October 19, 1894. He was 
the eldest of six brothers, all of whom have 
distinguished themselves in various pro- 
fessional fields. He attended Brown Uni- 
versity and Harvard Medical School. After 
receiving his degree of Doctor of Medicine 
and following his internship at Mount 
Sinai Hospital, New York, he planned to 
specialize in gynecology. However, he was 
persuaded to study roentgen and radium 
therapy which, in the early twenties, was a 
relatively new and unexplored field. In 
order to learn what was then known about 
radiation therapy, Dr. Harris travelled ex- 
tensively both in this country and abroad 
and he visited practically every known ra- 
diation therapy center in the world. With 
knowledge acquired by his own observation 
and with vision fostered by a_ pioneer 
spirit, he developed the Department of 
Radiotherapy in Mount Sinai Hospital 
into a major treatment center for cancer, 
well known and recognized the world over. 
His interest in cancer led him further to es- 
tablish the Tumor Clinic in the out-patient 
department of the hospital. It was his de- 
sire to coordinate all our knowledge, our 
thinking, and our management of cancer 
for the ultimate purpose of giving better 
and greater service to the community. 

In 1930, while on a visit to the Curie 
Institute in Paris, Dr. Harris observed the 
work of Henri Coutard and _ intuitively 
recognized the genius of this pioneer in 
radiotherapy. In the following year, in 
spite of the pessimism then prevailing, he 
treated his first case of cancer of the larynx 
according to the principles of Coutard and 
the result was a complete success. The suc- 
cess of this first case was the stimulus for a 
long and extensive period of clinical re- 
search in the roentgen treatment of cancer 
of the larynx, an experience which cul- 
minated in the establishment of this form 
of treatment as the method of choice for 
this dreaded disease. 
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William Harris’ interests in radiotherapy 
covered every phase of medicine and sur- 
gery and were reflected in the number and 
variety of original articles published from 
his department. He established a policy of 
cooperation with every service in the hos- 
pital. The functions of the Department of 
Radiotherapy were integrated with every 
other department and specialty. It was the 
direct result of his concern for the complete 
welfare of the patient that the Department 
of Radiotherapy became a great treatment 
center for cancer patients, not just a clinic 
for radiotherapy but a center where the 
best interests of the patient are studied, 
where surgery, hormone therapy, and chem- 
otherapy hold equal place with roentgen 
and radium therapy, a center where the so- 
cial services play an active role in the man- 
agement of every problem, a center where 
the guiding spirit is what is best for the 1n- 
dividual patient. It is no surprise that the 
Department of Radiotherapy of Mount 
Sinai Hospital enjoys a worldwide reputa- 
tion, that the fame of William Harris has 
spread everywhere, that visitors come from 
radiation centers all over the world, and 
that students arrive from every state and 
country. Such are the well deserved re- 
wards of a man whose noble outlook on 
life inspired the high standards of the in- 
stitution he developed. 

Dr. Harris trained many students who 
passed the examinations and were certified 
by the American Board of Radiology. He 
himself belonged to the first group of 
diplomates of that Board and he was one 
of the original fellows of the American Col- 
lege of Radiology. He was also a member of 
the American Roentgen Ray Society, the 
American Radium Society, the Radiologi- 
cal Society of North America, and the New 
York Roentgen Society. He was a fellow 
of the New York Academy of Medicine. 
He was one of the founders of the New 
York Cancer Society and was that Soci- 
ety’s first treasurer. He was a_ popular 
lecturer and his lectures were always en- 
livened by a fine sense of humor, an inex- 
haustible collection of good stories, a sound 
knowledge of the literature, and best of all, 
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by a severe criticism of his own work. 

It was an inspiration to work with 
William Harris. He allowed and encouraged 
complete freedom of thought and he was 
always ready and eager to investigate and 
develop new ideas. He repeatedly stressed 
the importance of the individual and the 
constant need to subordinate any method 
of treatment, whether radiological or sur- 
gical or otherwise, to the over-all picture 
of the patient himself, his temperament, 
his capabilities, and his expectation of life. 
We were constantly reminded not of the 
life of the patient but of his way of living. 
Perhaps this stress on the way of living was 
but a reflection of his own principles of life. 
He was fond of good, gracious living. He 
loved good music, good food, and good 
stories. He was himself a capable musician, 
a connoisseur of rare foods, and a raconteur 
with a keen sense of humor. 

William Harris is gone but his spirit 
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lives on. All those privileged to have come 
in contact with him learned the importance 
of living, the spirit of graciousness and of 
beauty of life, and the sense of the higher 
values. He was a man of the world and he 
gave freely of his worldly wisdom to the 
many who brought their problems to him. 
Although he was a specialist in one of the 
most highly specialized branches of medi- 
cine, his opinions on general matters were 
eagerly sought after by many of his medical 
colleagues in different branches of medi- 
cine. His sound philosophy of life was like 
a rock of strength and salvation to his 
family and to his many friends who came 
to him for advice and guidance in their 
problems of life. William Harris was recog- 
nized by all as a man of deep understand- 
ing, of great liberality, and of profound 
respect for mankind. 
M. Sitverstone, M.D. 
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EARL HAROLD KING 
1876-1952 


ARL HAROLD KING died on Octo- He studied medicine at Eclectic Medical 
ber 22, 1952, from arteriosclerotic car- College of New York from which he gradu- 
diovascular disease with hypertension. ated in 1898. The announcement of Ront- 
Born in Saratoga Springs, New York, to gen’s epochal discovery made a deep im- 
Almeron King and Laura Hodges King on pression upon this young medical student. 
March 16, 1876, he was educated in the He came back to Saratoga Springs in 
public school system of this community. 1898 to enter general practice. In 1902, 
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however, he returned to New York City 
for postgraduate study of roentgenology at 
New York Post-Graduate Medical School 
and Hospital under Dr. Fred Albee. 

In 1909 the roentgen-ray machine at the 
Saratoga Hospital had completely broken 
down. Dr. King applied for membership on 
the medical staff and offered to equip and 
operate a modern roentgen department. 
Not until 1911 was formal approval given 
to this offer. At that time plans were being 
made for a new hospital building which 
opened in 1913. From then until his retire- 
ment on December 1, 1949, Dr. King pro- 
vided uninterrupted diagnostic and thera- 
peutic roentgenologic service, supplying 
and maintaining all equipment and acces- 
sories, technical and clerical service at his 
own expense which was often discourag- 
ingly large in relation to the income de- 
rived. Nonetheless he gave freely of his 
time and materials to charity cases. Finally 
when the depression of the 1930s was at its 
worst, the greatly increased volume of 
charity work forced him to make a charge 
adequate to cover cost of materials only. 
Saratoga Hospital was extremely fortunate 
to have on its staff a true pioneer disciple 
of Réntgen and a physician whose zeal to 
provide his community and _ his hospital 
with the best therapeutic and diagnostic fa- 
cilities transcended the normal urge to ac- 
cumulate money. His uncompromising pro- 
fessional standards were largely respon- 
sible for preserving to this day strictly 
ethical and approved practice in conduct of 
the Department of Radiology despite sev- 
eral attempts by uncomprehending lay 
boards of managers to substitute the famil- 
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iar employee relationship. 

Besides contributing so much to the de- 
velopment of Saratoga Hospital, Dr. King 
was active in civic and fraternal affairs. He 
was long term trustee of the First Baptist 
Church. He served fifteen years on the 
Board of Education and for a like period on 
the Board of Directors of the Y.M.C.A. He 
was a 32nd Degree Mason and former 
Commander of Washington Commandery, 
Knights Templar, as well as a Past Exalted 
Ruler of Elks Lodge No. 161. 

Professionally he served for nine years 
as Examiner in Pathology on the New 
York State Medical Licensing Board. He 
was a diplomate of the American Board of 
Radiology, fellow of the American College 
of Radiology, member of the American 
Roentgen Ray Society, the Radiological 
Society of North America, and the Eastern 
Urological Society of the State of New 
York, the American Medical Association, 
the New York State Medical Society, the 
Saratoga County and Saratoga Springs 
Medical Societies. Over the years he oc- 
cupied numerous offices, including the pres- 
idency, of these last two societies where his 
regular attendance, unflagging interest, 
minute knowledge of parliamentary pro- 
cedure, and love of a good story served un- 
failingly to stimulate and to enlighten. He 
was a born raconteur. It was a rare occasion 
indeed when Dr. King had no tale to relate. 

With his passing, medicine in general and 
radiology in particular have lost another 
stout advocate of free enterprise in medi- 
cine. 

Rosert S. Haypen, M.D. 
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MEETINGS OF ROENTGEN ‘SOCIETIES* 


UniTep StaTeEs OF AMERICA 


AMERICAN ROENTGEN Ray Society 
Secretary, Dr. Barton R. Young, Germantown Hospital, 
Philadelphia 44, Pa. Annual meeting: Netherland Plaza 
Hotel, Cincinnati, Ohio, Sept. 29-Oct. 2, 1953. 

AMERICAN Rapium Socirry 
Secretary, Dr. R. E. Fricke, Mayo Clinic, Rochester, 
Minn. Annual meeting: 1954, to be announced. 

Society or NortH AMERICA 
Secretary, Dr. D. S. Childs, 713 E. Genesee St., Syracuse 
2, N. Y. Annual meeting: Palmer House, Chicago, IIl., 
Dec. 13-18, 1953. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. 

Section on Rapiotocy, AMERICAN MEDICAL AssoOciATION 
Secretary, Dr. T. Leucutia, Harper Hospital, Detroit 1, 
Mich. Annual meeting: New York, New York, June 1-5, 
1953. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. A. Meadows, Jr., Medical Arts Bldg., 
Birmingham 5, Ala. Meets time and place Alabama State 
Medical Association. 

Arizona RaDIOLoGICAL SOCIETY 
Secretary, Dr. R. Lee Foster, 15 E. Monroe, Phoenix, 
Ariz. Two regular meetings a year. The annual meeting 
at time and place of State Medical Association and 
interim meeting six months later. 

ARKANSAS RaDIOLoGIcAL SOCIETY 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

ATLANTA Society 
Secretary, Dr. Albert A. Rayle, Jr., 478 Peachtree St., 
N.E., Atlanta, Ga. Meets monthly, except during three 
summer months, on second Friday evening. 

BrRooKLyn RoenTGEN Ray Society 
Secretary, Dr. J.J. Daversa, 345 75thSt., Brooklyn, N.Y. 
Meets monthly fourth Tuesday, October through April. 

BuFFaLo Society 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each month, 
October to May inclusive. 

Centra New York RoentcEN Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

CENTRAL Onto Rapro.ocica Society 
Secretary, Dr. F. A. Riebel, 15 West Goodale St., 
Columbus, Ohio. Meets at 6:30 P.M. on second Thursday 
of October, December, February, April, and June at 
Columbus Athletic Club, Columbus, Ohio. 

Cuicaco RoENTGEN Society 
Secretary, Dr. Elbert K. Lewis, 6337 S. Harvard Ave., 
Chicago, Ill. Meets second Thursday of each month, 
October to April inclusive at the University Club. 

CLEVELAND RapIoLocicaL SocretTy 
Secretary, Dr. Mortimer Lubert, 10515 Carnegie Ave., 
Cleveland 6, Ohio. Meetings at 6:45 p.m. on fourth 
Monday of each month from October to April. 

Cotoravo Rapro.ocicat Society 
President, Dr. W. P. Stampfli, St. Luke’s Hospital, Denver, 
Colo. Meets third Friday of each month at University 
of Colorado Medical Center or at Denver Athletic Club. 

Connecticut VaLLey Raprotocic Socrety 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 


Hartford, Conn. Meets second Friday October and April. 

Dattas-Fort Wort RoENTGEN StuDy 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 

Detroir Roentcen Ray Rapium Society 
Secretary, Dr. J. C. Cook, Harper Hospital, Detroit, 
Mich. Meets monthly first Thursday, October to May, at 
Wayne County Medical Society Building. 

East Bay RoentGEN Society 
Secretary, Dr. Dan Tucker, 434 joth St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 

Fioripa Rapro.ocicat Society 
Secretary, Dr. A. Judson Graves, 2002 Park St., Jackson- 
ville, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 

GeorataA Society 
Secretary, Dr. Robert M. Tankesley, 218 Doctors Bldg., 
Atlanta, Ga. Meets in mid-winter and at annual meeting 
of Medical Association of Georgia in the spring. 

GreaTER Miami Society 
Secretary, Dr. E. H. Bryson, 273 Alhambra Circle, Coral 
Gables, Fla. Meets third Wednesday of each month at 
Veterans Administration Building. 

Houston Society 
Secretary, Dr. Harry Fishbein, 324 Medical Arts Bldg., 
Houston 2, Texas. Meets fourth Monday each month at 
Hermann Hospital. 

Ipauo State Rapro.ocicat Society 
Secretary, Dr. Alfred M. Stone, St. Lukes Hospital, 
Boise, Idaho. Meets annually at same time as Idaho State 
Medical Association. 

Ittrno1s RaproLocicaL Society 
Secretary, Dr. Stephen L. Casper, 
Quincy, Ill. Meets three times a year. 

InpIANA ROENTGEN SOCIETY 
Secretary, Dr. William M. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 

Iowa X-Ray 
Secretary, Dr. James McMillan, 1104 Bankers Trust 
Bldg., Des Moines, Iowa. Luncheon and business meet- 
ing during annual session of Iowa State Medical Society. 
The scientific section is held in the autumn. 

Kansas RaDIo.ocicaL Society 
Secretary, Dr. Willis L. Beeler, M.D., 700 Kansas Ave., 
Topeka, Kansas. Meets in spring with State Medical 
Society, and in winter on call. 

Kentucky Society 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 

Kincs County Raprotocicat Society 
Secretary, Dr. Marcus Wiener, 1430 48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 

Los ANGELEs RapDIoLocicaL Society 
Secretary, Dr. Joseph F. Linsman, 436 N. Roxbury Dr., 
Beverly Hills, Calif. Meets second Wednesday each 
month at Los Angeles County Medical Association 
Building, Los Angeles. 

Lourstana Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually p Edn Louisiana State 
Medical Society Meeting. 
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Maine Society 
Secretary, Dr. Hugh Allan Smith, Eastern Maine General 
Hospital, Bangor, Maine. Meets in early spring, June 
and fall. 

Miami Vauttey Rapro.ocicaL Society 
Secretary, Dr. G. A. Nicoll, 134 Apple St., Dayton, 
Ohio. Meets second Friday of fall and winter months. 

Mrip-Hupson Society 
Secretary, Dr. J. W. Walton, Horton Memorial Hospital, 
Middletown, N. Y. Meets 8:30 p.M., fourth Tuesday each 
month, September to May. 

MILwauKEE RoenTGEN Ray Society 
Secretary, Dr. T. J. Pfeffer, 839 N. Marshall St., Mil- 
waukee 2, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota RaDIOLoGICAL 
Secretary, Dr. John R. Hodgson, Mayo Clinic, Rochester, 
Minn. Meets three times annually, once at time of State 
Med. Assn., and in spring and fall. 

Mississippi RADIOLOGICAL SOCIETY 
Secretary, Dr. John W. Evans, 117 N. President St., 
Jackson, Miss. Meets third Thursday of each month at 
the Rotisserie Restaurant at 6:30 P.M. 

Montana Rapio.ocica Society 
Secretary, Dr. Grant P. Raitt, Suite 413 Medical Arts 
Bldg., Billings, Montana. Will meet at least once a year. 

Nassau RaproLocicat Society 
Secretary, Dr. Joseph J. La Vine, 259 North Grand Ave., 
Baldwin, N. Y. Meets second Tuesday of the month in 
February, April, June, October and December. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. F. Kelly, Jr., 816 Medical Arts Bldg., 
Omaha, Nebr. Meets third Wednesday of each month at 
6 p.m. in Omaha or Lincoln. 

New Encianp Roentcen Ray Society 
Secretary, Dr. Stanley M. Wyman, Massachusetts Gen- 
eral Hospital, Boston, Mass. Meets monthly on third 
Friday, Harvard Club. 

New Hampsuire RoentceEN Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York RoentceN Society 
Secretary, Dr. J. R. Freid, 1049 Park Ave., New York 28, 
N. Y. Meets monthly on third Monday, New York 
Academy of Medicine, at 8:30 P.M. 

NortH Caro.ina RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. Hemphill, 1420 E. Fifth St., Char- 
lotte 4, N. C. Meets in May and October. 

Nortu Dakota RaptoocicaL Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings by announcement. 

NorTHEASTERN New Society 
Secretary, Dr. John F. Roach, Albany Hospital, Albany, 
N. Y. Meets in Albany area on second Wednesdays of 
October, November, March and April. Annual meeting 
will be held in May or June, 1953. 

NorTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard C. Ripple, 1215 28th Street, Sac- 
ramento, Calif. Meets at dinner last Monday of Sep- 
tember, November, January, March and May. 

Outro StaTE Society 
Secretary, Dr. Willis S. Peck, 1838 Parkwood Ave., 
Toledo 2, Ohio. 

OKLAHOMA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. John R. Danstrom, Medical Arts Bldg , 
Oklahoma City, Okla. Three regular meetings annually. 

Orecon Society 

Secretary, Dr. J. Richard Raines, 214 Medical-Dental 
Bldg., Portland 5, Oregon. Meets monthly from October 
to June on the second Wednesday of each month at 8:00 
p.M. at the University Club. 

ParisH RaDIoLocicat Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Pactric NorTHWEsT RaDIOLoGIcAL Society 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 
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Paciric ROENTGEN SocIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL 
Secretary, Dr. J. M. Converse 416 Pine St., Williamsport. 
Annual meeting, Necho Allen Hotel, Pottsville, Pa., May 
22 and 23, 1953. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. George P. Keefer, American Oncologic 
Hospital, Philadelphia 4, Pa. Meets first Thursday of 
each month, at § p.M., from October to May in Thompson 
Hall, College of Physicians. 

PitTsBURGH ROENTGEN SOCIETY 
Secretary, Dr. Donald H. Rice, Western Pennsylvania 
Hospital, Pittsburgh 24, Pa. Meets 6:00 p.m. at Webster 
Hall Hotel on second Wednesday each month, October 
to May inclusive. 

Raprotoaicat Section, BaLtimore Mepicat Society 
Secretary, Dr. H. Leonard Warres, 2337 Eutaw Place, 
Baltimore 17, Md. Meets third Tuesday each month, 
September to May, inclusive. 

Raprotocicat Section, Connecticut Mepicat Society 
Secretary, Dr. William A. Goodrich, 85 Jefferson St., 
Hartford 6, Conn. Meetings are held bi-monthly. 

RaprotocicaL Section, Mepicat Society oF THE Di1s- 
TRICT OF COLUMBIA 
Secretary, Dr. U. V. Wilcox, 915 Nineteenth St., N. W., 
Washington 6, D. C. Meets Medical Society Library, 
third Thursday of January, March, May and October at 
8:00 P.M. 

RapDIoLocicaL Section, SouTHERN Mepicat AssOciaTION 
Secretary, Dr Roy G. Giles, Temple, Texas. 

Society OF GREATER CINCINNATI 
Secretary, Dr. Harry K. Hines, 2508 Auburn Ave., Cin- 
cinnati 19, Ohio. Meets monthly from September to 
June on first Monday of each month at 7:30 P.M. at the 
Cincinnati General Hospital. 

Rapro.ocicat Socrety or Hawa 
Secretary, Colonel Alexander O. Haff, M.C., Tripler 
Army Hospital, Honolulu, T. H. Meets third Friday of 
each month at Tripler Army Hospital. 

Rapro.ocica Society oF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Society or New Jersey 
Secretary, Dr. Nicholas G. Demy, 912 Park Avenue, 
Plainfield, N. J. Meets annually at Atlantic City at time of 
State Medical Society and mid-winter at Elizabeth, N. J. 

RicumMonp County Raprotocicat Society 
Secretary, Dr. W. . Hamilton, Jr., University Hospital, 
Augusta, Ga. 

RocHesTER RoEnTGEN Ray Soctety, Rocuester, N. Y. 
Secretary, Dr. A. Gordon Ide, 277 Alexander St., Roch- 
ester 7, N. Y. Meets at 8:15 p.m. on the last Monday 
of each month, September through May, at Strong 
Memorial Hospital. 

Rocky Mountain Raprotocicat Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. Next annual meeting, Shirley-Savoy 
Hotel, Denver, Colo., August 20, 21 and 22, 1953. 

Sr. Louts Society oF RADIOLOGISTS 
Secretary, Dr. Francis O. Trotter, Jr., 634 N. Grand 
Blvd., St. Louis 3, Mo. Meets fourth Wednesday each 
month, except June, July, August and September. 

San Antonto-Miuitary Rapio.ocicat Society 
Secretary, Dr. Hugo F. Elmendorf, Jr., 730 Medical Arts 
Bldg., San Antonio 5, Texas. Meets Brook Army Medical 
Center Officers Mess first Monday of each month. 

San D1eco Society 
Secretary, Dr. C. W. Bruner, 2456 Fourth Ave., San 
Diego 1, Calif. Meets first Wednesday of each month at 
the University Club. 

San Francisco Rapro.ocicat Society 
Secretary, Dr. I. J. Miller, 2680 Ocean Avenue, San 
Francisco 27, Calif. Meets quarterly. 
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Section on Rapro.ocy, Catirornia Mepicat AssociaTION 
Secretary, Dr. Calvin L. Stewart, 2330 First Ave., San 
Diego 1, Calif. 

Section on Rapro.ocy, State Mepicat Society 
Secretary, Dr. George E. Irwin, Jr., 703 N. East St., 
Bloomington, Ill. 

SHREVEPORT RapDIoLocicaL CLuB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

Sout Bay Rapro.ocicat Soctety 
Secretary, Dr. W. H. Graham, 634 East Santa Clara St., 
San Jose 12, Calif. Meets second Wednesday each month. 

Soutu Caro.ina Rapio.ocicat Society 
Secretary, Dr. Henry E. Plenge, Spartanburg General 
Hospital, Spartanburg, S. C. One meeting with South 
Carolina Medical Association in May, others arranged 
by President. 

TENNESSEE RADIOLOGICAL SocIETY 
Secretary, Dr. J. M. Frére, Newell Hospital, Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas RaDIoLocicaL Society 
Secretary, Dr. R. P. O'Bannon, 650 Fifth Ave., Fort 
worth 4, Texas. Next meeting, Dallas, Texas, Jan. 29 and 
30, 1954. 

University OF MicuiGAN DEPARTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Meets each Monday evening from September to June, 
at 7:00 P.M. at University Hospital. 

University oF Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May, Service Memorial Institute. 

Uran State Rapio.ocica Society 
Secretary, Dr. Angus K. Wilson, 343 S. Main St., Salt 
Lake City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 

Virointa RaDIoLocicaL Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

WASHINGTON STATE RaDIOLoGIcAL SocIETY 
Secretary, Dr. John N. Burkey, 555 Medical-Dental 
Bldg., Seattle 1, Wash. Meets fourth Monday of each 
month from September through May. 

WEsTCHESTER RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford C. Baker, Harwood Bldg., Scars- 
dale, N. Y. Meets on third Tuesdays of January and 
October and on two other dates. 

Wisconsin RADIOLOGICAL 
Secretary, Dr. Irving I. Cowan, 425 E. Wisconsin Ave., 
Milwaukee 2, Wis. Special meetings held during year; 
annual meeting each spring at Madison, Wis. 

X-Ray Srupy or San Francisco 
Secretary, Dr. Wm. W. Saunders, Veterans Administra- 
tion Hospital, San Francisco 21, Calif. Meets monthly, 
third Thursday, at 7:45 p.m., Lane Hall, Stanford Uni- 
versity Hospital. 


Cusa, Mexico anp CENTRAL AMERICA 


SoctEDAD DE Rapro.ocfa y FIsIoTERAPIA DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

SocrepaD Mexicana DE RaproLocia FIsIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11 
Mexico, D. F. Meets first Monday of each month. 

SocrepDaD PANAMENA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 86, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at preceding meeting. 


British Empire 


British INsTITUTE OF RaproLocy INCORPORATED WITH 
THE RONTGEN SOCIETY 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 P.M. 
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Medical Members’ meeting, on third Friday in each 
month at £:00 P.M., 32 We beck St., London, W 1. 
Facutty oF RaDIoLocists 
Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 
Section oF Rapro.ocy oF THE Royat Society or Mepi- 
cinE (ConfineD TO MepicaL MeMBERs) 
Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London. 
CANADIAN AssOCIATION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. D. L. McRae, Suite 
305, 1555 Summerhill Avenue, Montreal 25, Que. Meet- 
ings January and June. 
Section oF RaproLocy, Canap1an Mepicat AssociaTION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
SociETE CANADIENNE-FRANCAISE D’ELECTROLOGIE ET DE 
RaproLocie MEDICALEs 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 
or Rapro.tocists (AusTRALIA AND New ZEA. 
LAND 
Honorary Secretary, Dr. Alan R. Colwell, c/o British 
Medical Agency, 135 Macquarie St., Sydney, N.S.W. 


SoutH AMERICA 


Asocracion ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Lidio G. Mocsa, Avda. Gral. Paz 151, 
Cérdoba, Argentina. Meetings held monthly. 

SocrEDAD ARGENTINA DE Rapro.ocia, Junta CENTRAL, 
Buenos AIRES 
Secretary, Dr. Oscar F. Noguera, Santa Fe 1171, Buenos 
Aires. Meetings are held monthly. 

SocrEDAD ARGENTINA DE RaDIOLocIA, FILIAL DEL LiTORAL, 
SepDE, Rosario 
President, Dr. Francisco P. Cifarelli. Meets monthly 
second Wednesday, 19 ha 663 Italia St., Rosario, Santa 
Fe. 

SociEDAD ARGENTINA DE Rapro.ociA, FILIAL DEL Sur, 
Seve, La 
President, Prof. Dr. Jose P. Uslenghi, La Plata. Meets 
monthly. 

SocrEDAD ARGENTINA DE RaDI0oLociA, FILIAL DEL CENTRO 
SEDE, CORDOBA 
President, Prof. Dr. David L. Caro, Corro 86, Cordoba. 
Meets monthly. 

SocreEDAD ARGENTINA DE Rapro.ocia, DEL Norte, 
SEDE, TUCUMAN 
President, Dr. Julio Mendez Valladares, Rivadavia 358, 
Tucuman. Meets monthly. 

SocreEDAD ARGENTINA DE DE Cuyo 
SepE, Menpoza. 

President, Dr. J. A. Orfila, Hospital Central, Mendoza. 
Meets monthly. 

BrasILeEIRA DE Raprotocia Mepica 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, Brazil. Meets monthly, except during January, 
February and March, 

SoctEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 P.M. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocrEDAD COLOMBIANA DE RADIOLOGIA 
Secretary, Dr. Luis E. Lozano B., Carrera 12 No. 20-69, 
6° piso, Bogota, Colombia. Meets last Thursday of each 
month, 

SocteDAD PERUANA DE RaDIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociacién Médica Peruana 
“Daniel A. Carrién,” Vilalta, 218, Lima. 

SoctepaD pe RaproLocica, CANCEROLOGIA Y Fisica 
Mepica DEL Urucuay 
Secretary, Dr. Arias Bellini, Av. Agraciada 1464, Piso 13, 
Montevideo, Uruguay. 
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ConTINENTAL Europs 


Société Betce DE RaDIoLocie 
General Secretary, Dr. S. Masy, 111 Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 

Soci—Té Francaise MEDICALE, 
and its branches: Sociéré pu Sup-OvEst, pu LirTorAL 
MEDITERRANEEN, DU CENTRE ET DU Lyonnais, DB 

L’OQUEST, DE L Est, ET D’ALGER ET D’AFRIQUE Du NorD 
Secretary-General, Dr. A. Dariaux, 9 bis, Boulevard 
Rochechouart, Paris [X°, France. 

CESKOSLOVENSK SPOLEGNOST PRO RENTGENOLOGII A 
v Praze 
Secretary, Dr. Roman Blaha, Praha x11, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

Po.tsH Society or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., War- 
saw, Poland. 

Gpansk Section, PottsH Society or RaDIOLocy 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10:30, X-Ray 
Dept., Akademia Gdansk. 

Wroctaw Section Society or RADIOLOGY 
Secretary, Dr. R. Marciniak, Akad. Medyczna Wroclaw, 
68 Curie-Skiodowska St., Wroctaw, Poland. Meets first 
Sunday of each month, X-Ray Department, Akademia 
Medyczna Wroctaw. 

SociETATEA ROMANA DE RADIOLOGIE st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Maracine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
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every month with the exception of July and August. 

Aut-Russian Roentcen Ray Association, LENINGRAD 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

SCANDINAVIAN RoenTGEN Societies 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SocreDAD EspANOLA DE RapIoLocia Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

ScHWEIZERISCHE RONTGEN-GESELLSCHAFT (SociETE 
DE RADIOLOGIE) 
Secretary, Dr. 
Switzerland. 

DeutTscHE ROENTGEN-GESELLSCHAFT 
Secretary, Dr. Peter Kriker, (22a) Essen-Helsingen, 
Westpreussenstrasse 21. Meets annually in different 
towns. 

Socteta ITALIANA DI Raprotocia MEDICA 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano. 
Torino, Italy. Meets biannually. 


Max Hopf, Effingerstrasse 47, Bern, 


INDIA 


Inp1an RaproLocicat AssociaTION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 
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FOURTH INTER-AMERICAN CONGRESS 
OF RADIOLOGY 

The Fourth Inter-American Congress of Ra- 
diology was held in Mexico City November 2 
to 8, 1952. Prior meetings of the Inter-American 
Congress of Radiology were held in Buenos 
Aires (1943), Habana (1946), and Santiago, 
Chile (1949). From the United States radiolo- 
gists and their families attended the Mexican 
meeting to the number of 287, and we under- 
stand that over 600 radiologists and members 
of their families from the New World were 
registered. 

In addition to congressists from the New 
World there were present a few invited guests 
from Germany, Belgium, Holland, England, 
Sweden, and Switzerland. Most of the German 
and Dutch registrants were connected with the 
large German and Dutch roentgen-ray com- 
mercial exhibits. The United States official dele- 
gation consisted of eight appointees of the 
various radiological organizations and eight 
from the Federal Government Agencies. The 
delegates included: Paul C. Aebersold (Atomic 
Energy Commission); Joseph C. Bell; Colonel 
G. C. Bess (Department of Defense); Howard 
P. Doub; Gioacchino Failla (Atomic Energy 
Commission); Lowell S. Goin; Ross Golden; 
Philip J. Hodes; Maurice Lenz; Egon Lorenz 
(National Cancer Institute); Eugene P. Pender- 
grass; Edith H. Quimby (American Radium 
Society and the Atomic Energy Commission); 
Juan A. del Regato; Shields Warren (Atomic 
Energy Commission), and James T. Case, 
Chairman of the Official Delegation. 

The meetings were held under the Presidency 
of our esteemed mutual friend, Dr. Manuel F. 
Madrazo. The Vice President was Dr. Jose 
Araugo G., President of the Mexican Society of 
Radiology. All the members of this Society 
participated actively in the arrangements, 
having been assigned to the various committees. 
The Ladies’ Committee was especially dis- 
tinguished for its efficiency and industry. Their 
efforts not only provided special entertainment 
but also sight-seeing visits to anumber of scenic 
and historic localities. 

Dr. Lowell S. Goin had been commissioned 
by the American College of Radiology to ar- 
range a special convocation to present a cer- 
tificate of honor to Dr. Manuel F. Madrazo, 
President of the Congress, who for years had 
been an honorary member of the American Col- 
lege of Radiology but had never passed through 


Society Proceedings, Correspondence and News Items 


JuNE, 1953 


the formal convocation. This was a notable 
event, and long to be remembered. 

The scientific program was carried out very 
successfully, thanks to International Business 
Machines .who loaned its electronic equipment 
for simultaneous interpretation and a corps of 
exceptionally competent interpreters. A large 
part of the proceedings of the Congress took 
place under these favorable circumstances. 
There were very instructive scientific exhibits 
and some fine commercial exhibits in which 
both American and European firms partici- 
pated. 

The official themes of the Congress related 
to the diagnosis of intra-abdominal tumors 
other than those involving the digestive tube, 
and the treatment of lymphoblastomas. These 
were discussed by a number of delegates and 
final conclusions were published at the close 
of the meeting. The other contributions to the 
Congress were listed as “free papers.” Special 
interest attached to the discussion of radio- 
isotopes, and particularly the employment of 
cobalt 60. Much time was given to the discus- 
sion of radiotherapy of cancer. Numerous con- 
tributions on roentgen diagnosis were pre- 
sented, too numerous to be mentioned here. 
The Organizing Committee proposes to publish 
the Proceedings of the Congress in La Revista 
Mexicana de Radiologia ($5.00 per year, Medel- 
lin No. 86, Mexico 7, D.F.). This is a very much 
worthwhile journal, with most of its illustra- 
tions in commendable half tones, reproduced as 
actual photographs of reduced size. 

In the final assembly, Washington, D. C., was 
the choice for the meeting of the Fifth Inter- 
American Congress of Radiology, to take place 
during the week of April 24, 1955. The officers 
elected for the next Congress include: James T. 
Case, President; Lowell S. Goin, Executive 
Vice President; Eugene P. Pendergrass, General 
Secretary; Philip J. Hodes, Secretary for the 
United States; Juan A. del Regato, Secretary 
for Latin America; and Earl E. Barth, Treas- 
urer. This group constitutes the nucleus of the 
organizing committee for the Fifth Inter- 
American Congress of Radiology in Washing- 
ton, D. C., in 1955. The Shoreham Hotel has 
been secured for the meeting. It is anticipated 
that this will be an outstanding meeting and 
that there will be a large attendance from Latin 
America as well as from the United States and 
Canada. 

This Congress was organized by and runs 
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under the auspices of the Jnter-American Col- 
lege of Radiology which is now a well established 
and going concern, including all the organized 
radiologists in Latin America. There are also 
numerous participants from the United States 
and Canada. The President of the College is Dr. 
Pedro A. Maissa, whose address is the same as 
the Executive Secretary (1516 Tucuman, 
Buenos Aires, Argentina). The College pub- 
lishes a journal called “‘Acta Radiologica Inter- 
Americana,” which is distributed to the mem- 
bership. Initiation fee, five dollars; annual dues, 
five dollars. As interest in Latin America in- 
creases among us, it is hoped that many radi- 
ologists from the United States and Canada will 
feel impelled to join the Inter-American College 
of Radiology. Application blanks may be se- 
cured from Dr. Juan A. del Regato, Inter- 
American College Counsellor for the United 
States, Penrose Cancer Hospital, Colorado 
Springs, Colorado. 
James T. Case, M.D. 


OAK RIDGE SUMMER SYMPOSIUM 

The Fifth Annual Oak Ridge Summer Sym- 
posium will be devoted to modern physics this 
year after a three year concern with other fields 
of science. The symposium will be held from 
August 24 to 29, 1953, and will consist of several 
lectures within the general fields of mesons and 
ultra high energy phenomena, on the one hand, 
and electromagnetic radiations, on the other. 

Speakers on the symposium will include: 


Jesse W. Du Mond, California Institute of 


Technology; Ralph Livingston, J. Rand Mc- 
Nally, and T. A. Welton of the Oak Ridge 
National Laboratory; M. Stanley Livingston, 
Massachsetts Institute of Technology, and 
J. Steinberger, Columbia University. Specific 
subjects to be covered include mesons, cosmic 
rays, micro-wave, infra-red and optical spectra, 
gamma-ray spectroscopy, quadrupole moments, 
and quantum electrodynamics. 

The formal lecture sessions will be held in a 
theater building in downtown Oak Ridge and 
will run from 8:30 A.M. to 12:30 P.M. daily. 
Several other activities are being planned in 
connection with the symposium, including a 
tour of unclassified physical research facilities 
at Oak Ridge National Laboratory, a banquet, 
and an outing at Big Ridge on Norris Lake. 

This will be the second in the series of Oak 
Ridge summer symposiums to be devoted to 
modern physics. The first symposium five years 
ago was concerned with this field, and subse- 
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quent gatherings have been devoted to a re- 
view of modern chemistry and discussions of the 
role of atomic energy in engineering and in 
agriculture. 

The symposiums are sponsored jointly by the 
Oak Ridge National Laboratory and the Oak 
Ridge Institute of Nuclear Studies. Additional 
information may be obtained from the Uni- 
versity Relations Division of the Institute, 
P.O. Box 117, Oak Ridge, Tennessee. 


REGISTRY OF RADIOLOGIC PATHOLOGY 
AT THE 
ARMED FORCES INSTITUTE OF 
PATHOLOGY 

This is to remind radiologists of the 
services that are being rendered by the 
Registry of Radiologic Pathology, Wash- 
ing, D. C., sponsored by the American 
Roentgen Ray Society, the Radiological 
Society of North America, and the American 
College of Radiology. 

As is known, the Registry is the na- 
tional archives for interesting cases of 
teaching value to which roentgenologists 
throughout the country are willing to con- 
tribute for its growth. 

Participation in this growth is earnestly 
solicited by forwarding to the Registry 
cases of this type. It is only in this way 
that a continuous supply of material can be 
accumulated for study, classification, 
analysis and correlation with pathologic 
findings. The information gained from this 
processing is reflected back to the medical 
profession in the form of loan sets, exhibits, 
and research facilities. 

Collections, prepared exhibits, and re- 
ported cases are most welcome. In addition 
to the roentgenograms, the Registry re- 
quests a brief clinical abstract of the case 
and the histopathology slides which help 
to establish the diagnosis. If possible, 
colored photographs of the gross pathology 
are also very desirable. 

The original roentgenograms will be 
duplicated on 8 by Io inch transparencies 
to be filed in the Registry. The con- 
tributor’s roentgenograms will be returned 
to him. The slides of the microsection will 
be kept in order to supplement the future 
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usefulness of the case. (If it is more con- 
venient to send the tissue blocks, the 
Armed Forces Institute of Pathology will 
make their sections, after which the blocks 
will be returned.) 

The material should be addressed to: The 
Director, Armed Forces Institute of Pa- 
thology, Attention: Radiologic Registry, 
Washington 25, D. C. 

If further information is desired con- 
cerning the activities or services offered by 
the Radiologic Registry, address: The 
Registrar, Radiologic Registry, Armed 
Forces Institute of Pathology, Washington 
a5, DiC. 

Inter-Society Committee for the Reg- 

istry of Radiologic Pathology 

Joxun D. Camp, M.D., Chairman 

C. Swenson, M.D. 

Ausrey O. Hampton, M.D., Secretary 

NEW OFFICERS 
AMERICAN RADIUM SOCIETY 


At the Thirty-fifth Annual Meeting of 
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the American Radium Society held in St. 
Louis on April 20, 21 and 22, 1953, the 
following officers were elected for the com- 
ing year: President-Elect: Dr. John E. 
Wirth, Pasadena, California; zst Vice- 
President: Dr. H. Dabney Kerr, Iowa City, 
lowa; 2nd Vice-President: Dr. Grant H. 
Beckstrand, Long Beach, California; Secre- 
tary: Dr. Robert E. Fricke, Rochester, 
Minnesota; Treasurer: Dr. Douglas J. 
Roberts, Hartford, Connecticut. The Pres- 
ident is Dr. Edith H. Quimby, New York, 
New York. 


HOUSTON RADIOLOGICAL SOCIETY 


At the January, 1953, meeting of the 
Houston Radiological Society, the follow- 
ing officers were elected for the coming 
year: President, Dr. Thomas G. Russell; 
Vice-President, Dr. Frank M. Windrow; 
Secretary, Dr. Harry Fishbein, 324 Medical 
Arts Bldg., Houston 2, Texas; Treasurer, 
Dr. D. M. Earl. 


| 
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ABSTRACTS OF RADIOLOGICAL 
LITERATURE 


Department Editor: T. Leucutia, 


M.D., Harper Hospital, Detroit 1, Michigan 


INDEX TO ABSTRACTS 


ROENTGEN DIAGNOSIS 
Heap 


MarANOn,G., Martinez Diaz, J.,and MuNoz 
LARRABIDE, J.: A case of Crouzon’s syn- 

Dewu yr, L.: Two cases of epibulbar epithelio- 
ma cured by contact roentgen therapy..... 

Sears, V. H.: Mandibular condyle migra- 
tions as influenced by tooth occlusions.. . . 

Finocuietro, R., and Yort, J.: Reflex paro- 
titis and submaxillitis................... 

Larsson, H., and SELLEy, I.: Contrast investi- 
gations on the effect of carotid-jugular 
fistulae in children with cerebral lesions. . . 


AND CHEST 

WuirenHouse, W. M., and Hott, J. F.: Para- 
doxical expiratory ballooning of the hypo- 
pharynx in siblings with bilateral choanal 
atresia. 

Mason, L. ‘B. ‘es and Au SBAND, J. R.: Benign 
stenosing esophagitis associated with 
vomiting and intubation................ 

Rack, F. J., Mincks, J. R., and Simeong, F. 
A.: Observations on etiology of esophageal 

KieRNAN, M. K.: Benign intramural extra- 
mucosal tumors of the oesophagus; a re- 

Nozzou, F., Epstein, L., and Mounar, L.: 
Right-sided spontaneous pneumothorax 
and peritoneal effusion complicating thera- 
peutic pneumoperitoneum..... 

Muscrove, J. E., and MacQuice, R. E.: 
Successful treatment of air embolism... .. . 

Emerson, E. B., Jr., and Braprorp, W. L.: 
Accidental inhalation of an aureomycin 

Ciacetr, O. T., McDonatp, J. R., and 
Scumipt, H. W.: Localized fibrous meso- 
thelioma of the pleura................... 

Gertine, V. A., and Lomsarp, H. L.: The 
evaluation of pilot clinics; the mass screen- 
ing or health-protection program. 

Guiss, L. W.: Value of mass chest roentgen- 
ray survey methods in control of lung 

Biscarp, J. D.: Silent nontuberculous lesions 
of chest disclosed in survey x-ray studies. . . 
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CuapMan, J. S.: Pulmonary infarction. 
Jounson, R. P., and Jounson Exorse E.: 
Congenital pulmonic stenosis with open 
foramen ovale in infancy................. 
Lopce, T.: Cysts of the lung.............. 
Kane, I. J.: Segmental localization of pul- 
monary disease on the postero-anterior 
chest 
ParM_ey, L. F., Jr., and Jones, F. S.: Pri- 
mary pulmonary arteriolosclerosis........ 
Scuer, J. M., and Jaruszewsk1, E.: Virus 
influenza <A’ infection with pulmonary 


Sippons, A. H. M., and MacArruur, A. M.: 
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ROENTGEN DIAGNOSIS 
Heap 


MaraNon, G., Martinez Dfaz, J., and MuXoz 
LarrRABIDE, J. Un case de sindrome de 
Crouzon. (A case of Crouzon’s syndrome.) 
Bol. Inst. Pat. Méd., May, 1952, 7, 81-84. 


In 1912, O. Crouzon, from the Salpetriére, pub- 
lished a case of “‘hereditary craniofacial dysostosis.” 
This case was characterized by oxycephaly, exoph- 
thalmos, strabismus, diminished visual acuity and 
prognathism. In his book on familial disease he also 
described some cases unrelated to heredity. 

Cases like the present are rare, and their clinical 
signs are referable to ocular manifestations due to 
bony alterations. The case is that of a six year old 
girl without a remarkable family history. At birth 
she was a blue baby. Her exophthalmos developed 
very rapidly and the visual acuity diminished ac- 
cordingly. Roentgenograms of the skull showed the 
typical appearance described by Crouzon. The su- 
tures showed increased density and were sunk in 
relation to the bulging of the different bones that 
they limit. The brain markings of the inner table of 
the skull were very prominent. There was also platy- 
basia, enlargement of the sella, and thinning of its 
dorsum. The facial bones appeared pushed back in 
relation to the frontal bone. The maxillary bone and 
jaw were underdeveloped, accounting for the irregu- 
larity of the dental alignment. 

The reported case was not related to heredity and 
it is an error to consider every instance as such. 
Crouzon’s syndrome is an embryopathy that can 
appear sporadically due to alterations of the em- 
bryo or can be transmitted by heredity to others. 
The diagnosis, which is usually made by roentgen 
examination, is simple, although the condition can 
be mistaken for leontiasis or multiple exostosis. 

The relation to endocrinopathy was demonstrated 
in the case described for the first time by Crouzon 
since the mother had goiter. In the present case the 
alterations of the sella turcica were interpreted as 
due to the pituitary hypothalamic change.—u/io 
Toriello, M.D. 


Dewutr, L. Deux cas d’épithélioma épibul- 
baire guéris par la radiothérapie de contact. 
(Two cases of epibulbar epithelioma cured by 
contact roentgen therapy.) ¥. de/ge de radiol., 
1952, 35, 107-112. 


Epibulbar epithelioma is a rare tumor usually 
localized to the corneoscleral junction of the eye. It 
is pearly white and firm and tends to spread over the 
surface of the bulb but it does not infiltrate deeply. 
Conservative surgical procedures are unsatisfactory 
because of frequent recurrences, while radical sur- 
gery requires loss of the eye by enucleation. Ordinary 
roentgen therapeutic methods are not suitable be- 
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cause uninvolved tissues cannot be spared. Radium 
therapy cannot be applied well because of the length 
of time required to maintain the eye motionless at 
each treatment, and with radium there is also the 
risk of late complications. The necessary physical 
requirements for the roentgen treatment of epibul- 
bar epithelioma are high intensity and low penetra- 
tion. These requirements are met by the contact 
roentgen apparatus. 

The author employed a Van der Plaats-Philips 
machine. With the patient’s head immobilized in a 
head rest, the eye anesthetized, and the lids re- 
tracted, immobility of the eye is obtained by fixation 
of gaze at an appropriately placed object. The treat- 
ment field is outlined either by a localizer attach- 
ment or a lead cut-out. The Philips tube is easily 
applied manually. The physical factors are: 50 kv., 
no filter, target-skin distance of 40 mm. The dose is 
5,000 to 6,000 r administered in fractions of 500 r 
daily or an alternate days. Since the treatment is a 
matter of seconds, there is no difficulty in maintain- 
ing the eye immobile. 

Two cases are described by the author. Both 
responded well to treatment by complete disappear- 
ance of the tumor after a mild radiation conjuncti- 
vitis. A normal appearance was restored to the eye 
and there was no interference with vision. During 
the short follow-up period there were no complica- 
tions. The danger of opacification of the lens is 
minimized because of the rapid drop in depth dose 
with this technique. The author found g similar case 
reports in the literature, some of them treated with 
the Chaoul apparatus.—Sidney M. Silverstone, M.D. 


Sears, Vicror H. Mandibular condyle migra- 
tions as influenced by tooth occlusions. 7. 
Am. Dent. A., Aug., 1952, £5, 179-192. 


The author believes that there is little apprecia- 
tion of the amount of suffering unnecessarily endured 
by artificial denture patients because of malrelated 
condyles. By means of an ingenious device, the con- 
dyle migration recorder, he can demonstrate and 
actually measure the movements of the condyles in 
all three dimensions. By taking serial readings, 
eccentric condylar and mandibular relations can be 
defined and the proper position for centric relations 
can be determined. Dentures can then be accurately 
adjusted to bring the mandible and condyles into 
equilibrium for ideal function. 

It is necessary to so establish the occlusion that 
malrelations will not develop again. The author’s 
method of meeting the problem is to make the first 
molars of a material more resistant to wear than is 
used to make the teeth anterior to the first molars. 
Then if the load tends to migrate forward, the wear- 
ing of the anterior teeth will maintain the maximum 
force on the less readily abraded first molars. Occlu- 
sion is thus automatically adjusted over long periods 
of time.—George Cooper, Fr., M.D. 
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FinocHiEtTTo, Ricarpo, and Yoe., José. 
Parotiditis y submaxilitis reflejas. (Reflex 
parotitis and submaxillitis.) Prensa méd. ar- 
gent., Aug. 8, 1952, 79, 1846-1849. 

The classical theory of the pathogenesis of infec- 
tion of the salivary glands and ducts is that the 
ducts are invaded by pathogenic organisms ascend- 
ing from the mouth. The infection is favored where 
stasis of the ducts is caused by mechanical obstruc- 
tion. The inflammatory process causes a desquama- 
tion of the epithelium of the acini and ducts. When 
this material is combined with the minerals in the 
saliva they form salivary calculi. Subsequently the 
obstruction causes dilatation and inflammatory 
changes in the ducts. 

Frequently sialograms made of patients without 
a history of a salivary calculus, but suffering with 
parotitis and submaxillitis, disclose a dilatation of 
the salivary ducts. These patients complain of 
swelling in the region of the parotid gland which is 
intermittent in character and painless. The existing 
cause of the swelling is usually trivial such as a 
change in temperature, a cold, chewing, etc. At 
times parotitis is bilateral and occasionally pus can 
be expressed through the orifice of the ducts. In 
children the parotitis may appear in the morning 
upon rising. Massage of the salivary glands results in 
the evacuation of a quantity of saliva and a reduc- 
tion in the swelling. Very often an infected upper 
molar is found on the side of the swelling. Sialograms 
show the characteristic dilatation of Stensen’s duct 
and its ramifications. 

In the cases seen by the authors, the existing 
factor appeared to be irritation in the zone of the 
trigeminus and was related to dental lesions, 
prostheses, auricular lesions, diseased tonsils, etc. 
They were inclined to accept the theory that the 
dilatation of the salivary ducts was caused by a 
reflex inasmuch as there was no evidence of a 
mechanical obstruction. 

Treatment consisted of infiltrating the sympa- 
thetics either on one or both sides with 1 or 2 per cent 
solution of novocaine or xilocain without adrenalin. 
In some cases a single injection was sufficient to 
relieve symptoms. Complete disappearance of 
symptoms was usually obtained with six or eight 
injections. In complicated cases in which suppura- 
tion had occurred instillation of antiseptics and anti- 
biotic solutions into the ducts was also done. 


Murray M. Friedman, M.D. 


Larsson, Harry, and SE Imre. Contrast 
investigations on the effect of carotid- 
jugular fistulae in children with cerebral le- 
sions. Acta radiol., Sept., 1952, 38, 173-386. 
In 1949, Beck et al. described a method by which 


arterial blood might be supplied to the cerebral 
cortex via venous channels (revascularization) in 
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children with inadequate cerebral blood supply. 

By means of an anastomosis between the common 
carotid artery and the internal jugular vein with 
ligature of the vein below the anastomosis, an at- 
tempt was made to force the arterial blood to flow 
in a retrograde direction via the transverse sinus and 
the superior sagittal sinus up into the cortical veins. 
In this way it was hoped to obtain an increased 
supply of arterial blood to the capillaries in the 
cerebral cortex. A year later the authors stated that 
clinical improvement was achieved in approximately 
33 per cent of their cases, while complications 
occurred in approximately 15 per cent. 

The value of the method was investigated at the 
Children’s Hospital, Gothenburg, in 14 cases. In 
association with these cases, certain angiographic 
examinations were carried out. In some of these the 
procedure was done before operation in order to 
judge the anatomic and physiologic conditions for 
operation. In other cases, it was done after operation 
in order to obtain, if possible, an impression of the 
changes which might have occurred in the circula- 
tion. These studies were supplemented by oxygen 
analyses of the blood. It was shown that the dy- 
namics of the cerebral circulation were affected by 
the anastomosis, but the conclusion was reached that 
the forcing of blood into the cortical veins was not 
achieved.—Mary Francis Vastine, M.D. 

NEcK AND CHEST 
WuiTEHOUSE, WALTER M., and Ho tt, Joun F. 

Paradoxical expiratory ballooning of the 

hypopharynx siblings with _ bilateral 

choanal atresia. Radiology, Aug., 1952, 59, 

216-220. 

Two brothers with bilateral choanal atresia were 
studied fluoroscopically. The paradoxical ballooning 
of the hypopharynx that was observed during 
expiration was considered very striking. Normally 
the hypopharynx is completely or partially collapsed 
during expiration. This ballooning of the hypo- 
pharynx is obviously due to expiratory block of the 
respiratory outlets of the pharynx. The block is due 
to the choanal and nasopharyngeal bony atresia 
combined with the approximation of the soft palate 
and tongue on expiration. Either of these factors 
may be relieved by surgery, and thereby provide an 
air passage. 

It is concluded that fluoroscopy of the pharynx is 
a useful procedure in following the progress of the 


patients who have bilateral choanal atresia.— 
McClure Wilson, M.D. 


Mason, Lockerr B., and AusBanpb, Joun R. 
Benign stenosing esophagitis associated with 
vomiting and intubation. Surgery, July, 1952, 
32, 10-16. 

Esophagitis may result from exogenous corrosives 
such as lye and from endogenous corrosives (acid- 
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pepsin irritation). Whereas esophagitis is common, 
stenosis is rare. 

In general three possible etiologic factors of eso- 
phagitis are considered. These are: (1) infection, 
either intraluminal (such as diphtheria) or extra- 
luminal (such as extraesophageal lymphatic infec- 
tion); (2) neurogenic factors, associated with lesions 
of the brain, and (3) regurgitation of gastric juice, 
the most commonly accepted causative factor. 
Experimental work shows that gastric juice has a 
devastating effect on the esophageal mucosa, but 
that it does not harm the gastric mucosa. It also has 
been shown that there is a frequent relationship 
between esophagitis and conditions associated either 
with vomiting or passage of a gastric tube, or both. 
Various views concerning the mechanism which 
maintains competence at the esophagogastric junc- 
ture are mentioned. General agreement on the 
mechanism has not been reached. 

Regarding the possible role of the inlying naso- 
gastric tube in producing esophagitis, the results of 
necropsy in 82 cases of acute ulcerative esophagitis 
are mentioned. In only 30 of these had intubation 
been carried out, but the lesions were no different 
from those in cases in which intubation had not been 
done. It is possible that a tube may aggravate a 
pre-existing esophagitis, but it is doubtful that the 
tube would be the primary cause of serious 
esophagitis. 

Diagnosis of esophagitis is based on: (1) a history 
of dysphagia which is especially significant when 
associated with a history of peptic ulcer, gallbladder 
disease or gastric intubation; (2) evidence revealed 
by roentgenoscopy which is used to establish the 
extent of the lesion, and (3) the results of esophagos- 
copy and biopsy carried out to deteimine whether 
or not carcinoma is present. Most of the benign 
strictures and stenotic areas are found in the lower 
third of the esophagus. This location is thought to 
be in agreement with the theory of acid-peptic 
regurgitation. 

The report of a case is presented which is interest- 
ing because of the patient’s long history of inter- 
mittent vomiting without evidence of esophagitis, 
followed by acute and extensive stenosing esopha- 
gitis after a nasogastric tube had been left in place 
for three days after a biliary operation. 

Treatment is carried out by direct or indirect ap- 
proaches which are discussed. The direct approach, 
which is anatomic, includes dilatation, resection with 
end-to-end anastomosis or esophagogastrostomy, 
and plastic procedures. The indirect or physiologic 
approach is an attempt to reduce acid-peptic regurgi- 
tation. Subtotal gastric resection is reserved for 
nonmalignant cases. In the authors’ case physiologic 
rest and neutralization of acid-pepsin were accom- 
plished by gastrostomy and frequent feeding; an ade- 
quateJpathway was established by dilatation. This 
combination of the direct and indirect approaches 
proved successful. —André Bruwer, M.D., Ch.B. 
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Rack, Frank J., Mincks, James R., and 
SIMEONE, Fiorinpo A. Observations on 
etiology of esophageal varices. 4.M.A. Arch. 
Surg., Sept., 1952, 65, 422-429. 


A case of esophageal varices with massive hema- 
temesis is reported in which no evidence of disease 
of the liver and spleen was found. Roentgen studies 
and esophagoscopy clearly revealed the presence of 
large varices in the lower third of the esophagus. 
The patient was explored with a porta-caval shunt 
in mind{to relieve suspected portal hypertension. 
However, the liver and spleen were normal and the 
tensions in the portal and gastric epiploic veins were 
normal. A follow-up barium swallow six months later 
revealed a normal appearing esophagus. 

Stimulated by this case the authors reviewed an 
additional 31 autopsy records with proved esophag- 
eal varices. In this group 22 cases had Laennec’s 
cirrhosis or other changes characteristic of portal 
hypertension. In the other 9 cases with esophageal 
varices in the absence of cirrhosis 3 had esophageal 
varices associated with other abnormalities of the 
liver, i.e., focal acute necrosis, minimal periportal 
fibrosis, and small metastatic nodules secondary to 
bronchogenic carcinoma; § were associated with 
cardiac hypertrophy and chronic passive congestion 
of the liver; and 1 case had esophageal varices with 
a normal liver and spleen. This review of cases con- 
curred with the findings of the literature in that 80 
per cent of esophageal varices was associated with 
Laennec’s cirrhosis. The other causes of intrahepatic 
block of the portal system included postnecrotic 
cirrhosis, toxic cirrhosis, gumma of the liver, and 
thrombosis of the hepatic vein. The extrahepatic 
block of the portal venous system also caused portal 
hypertension and esophageal varices. Additional 
causes of the esophageal varices must include con- 
genital origin, trauma and severe cardiac disease. In 
a small but distinct group of patients, as in the case 
reported, no distinct pathology can be found to ac- 
count for the esophageal varices. 

The authors note, as in their own case, that mas- 
sive hemorrhage can occur from esophageal varices 
when the liver is normal and there is normal pressure 
in the portal vein. They have no explanation for the 
pathology of this condition.—T. D. Allison, M.D. 


KieERNAN, M. K. Benign intramural extra- 
mucosal tumors of the oesophagus; a report 
of two cases. 7. Canad. A. Radiologists, Sept., 
1952, 3, 57-59. 

Two cases of intramural and extramucosal tumors 
of the esophagus are reported in detail: one in a male, 
aged thirty-four, in which a “leiomyoma” occurred 
just below the notch in the esophagus produced by 
the arch of the aorta; the other in a male, aged forty, 
having a lipoma in the mid-esophageal area. 

Bronchoscopic examination confirmed the location 
determined by the roentgen study and verified the 
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absence of mucosal invasion. Surgical removal was 
performed in each case.—V. L. Peterson, M.D. 


Nozzou, Franco, Epstein, Lasar, and Mot- 
NAR, Lapistao. Right-sided spontaneous 
pneumothorax and peritoneal effusion com- 
plicating therapeutic pneumoperitoneum. 
Am. Rev. Tuberc., July, 1952, 66, 90-94. 


Pneumoperitoneum is accompanied by complica- 
tions sufficiently serious to interrupt the therapy in 
5 to 6 per cent of the cases. 

A single case of spontaneous pneumothorax is 
reported from the Sanatorium of the American Joint 
Distribution Committee, Merano, Italy. 

The patient, a twenty-two year old man, was ad- 
mitted with cavitation of the left lung uncontrolled 
by extrapleural pneumonolysis and bed rest. At the 
onset of the disease the chest roentgenogram revealed 
bilateral pulmonary infiltration. 

Pneumoperitoneum, supplemented by left phrenic 
crush, was instituted. Thirteen months later and 
eight days after a refill of air into the peritoneal 
cavity a right-sided spontaneous pneumothorax 
occurred. Roentgenograms showed loss of peritoneal 
air and collapse of the right lung. 

Twenty days later after complete re-expansion of 
the right lung a peritoneal refill was performed. A 
quantity of air passed from the peritoneal to the 
pleural space at this time. Pneumoperitoneum was 
effective, however, until five months later when 
right-sided pneumothorax again occurred with loss 
of abdominal air, pain in chest, and dyspnea. Re- 
moval of pleural air allowed re-expansion of the 
lung and pneumoperitoneum was continued. 

Peritoneal effusion occurred the twenty-first 
month of pneumoperitoneal therapy and the pro- 
cedure was discontinued. 

The passage of air from the peritoneal to the 
pleural space indicates a communication between the 
spaces. Congenital variation in structure explains 
scrotal and mediastinal air collections in pneumo- 
peritoneum. In the present case pneumothorax 
occurred, apparently, only when a high pressure was 
reached in the abdominal air. An opening somewhat 
like a hernial orifice between the two spaces could be 
the anomaly in this case. A right diaphragm weak- 
ened by previous inflammatory disease is also a 
possibility Edward Fulien, M.D. 


Musecrove, J. E., and MacQuiasa, R. E. Suc- 
cessful treatment of air embolism. 7.4.M.Z., 
Sept. 6, 1952, 750, 28. 


A patient observed by the authors had resective 
surgery for bilateral bronchiectasis. Pneumoperi- 
toneum was chosen to aid his respiratory function 
because the left upper lobe failed to re-expand 
promptly after the second operation (left lung). 
After injection of 150 cc. of air under the usual pre- 
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cautions, the patient “appeared to have suddenly 
died.”’ Precordial auscultation revealed the typical. 
churning “millwheel’”” murmur of air embolism. 

About two minutes after the patient was turned 
on his left side, the “‘millwheel” murmur could not 
be heard. An attempt to aspirate air from the right 
side of the heart was unsuccessful. Other measures 
included lowering the head and administration of 
oxygen and of three ampules of 25 per cent niketh- 
amide solution intravenously. 

It was concluded that the patient’s life was saved 
by turning him on his left side, thus relieving the 
“air trap” in the right ventricle. The frequent in- 
tentional use of gases in diagnosis and therapy and 
the occasional accidental entry of gases into the cir- 
culatory system in connection with intravenous 
therapy make this a timely report for all concerned. 
—Fohn W. Turner, M.D. 


Emerson, Ernest B., Jr., and Braprorp, 
WicuraM L. Accidental inhalation of an aure- 
omycin capsule. 4.!.4. dm. F. Dis. Child., 
Sept., 1952, 34, 344-346. 

A case of accidental inhalation of an aureomycin 
capsule is briefly reported in this paper. The reasons 
for putting this case on record as given by the authors 
are: (1) it afforded an unusual opportunity to observe 
the effects of the antibiotic, aureomycin, on the 
mucous membrane of the tracheobronchial tree, and 
(2) it will serve to point out again certain dangers 
inherent in capsule or tablet medication of an infant. 

The patient was a nine month old white boy. Ap- 
proximately thirty-six hours before his admission to 
the hospital, medication with an aureomycin capsule 
was attempted, the capsule having been included in 
the child’s orange juice. When the child failed to take 
the capsule, the mother attempted to force swallow- 
ing by pushing it back over the tongue with her 
finger. As this was done the patient suddenly choked, 
coughed, and became temporarily cyanotic. At this 
point, one-half of the capsule was found. Wheezing 
and respiratory distress continued until the boy was 
admitted to the hospital. 

Bronchoscopic examination showed severe irri- 
tative reaction of the tracheobronchial mucous 
membrane. The roentgenographic examination re- 
vealed increased bronchial markings but no evidence 
of atelectasis or emphysema. On the third day after 
bronchoscopy, the roentgenogram of the chest 
showed considerable clearing. Extensive deep 
bronchoscopic examination was carried out to re- 
move as much of the yellow foreign material (aureo- 
mycin) as was possible. 

The authors conclude with a plea for care when 
instructing mothers of infants in the art of medica- 
tion and that whenever possible when dealing with 
a small infant some other mode of administration 
than capsules or tablets by the oral route be used.— 
Ralph S. Bromer. M.D. 
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Criacetr, O. THERon, McDonatp, Joun R., 
and Scumipt, Hersert W. Localized fibrous 
mesothelioma of the pleura. ¥. Thoracic 
Surg., Sept., 1952, 24, 213-230. 


The authors report 24 cases of localized fibrous 
mesothelioma. 

Localized fibrous mesotheliomas may arise from 
any portion of the visceral or parietal pleura. They 
must be distinguished from diffuse malignant meso- 
theliomas. The clinical manifestations of these 
tumors are largely extrathoracic and are character- 
ized in a high percentage of cases by attacks of chills 
often with fever, painful and sometimes migratory 
joint symptoms. Clubbing of the fingers was noted 
in 11 of the cases. In 16 of the 24 cases joint symp- 
toms were present. 

They state that there is no characteristic or diag- 
nostic roentgen appearance of the tumor. 

The only effective treatment of these tumors is 
complete surgical removal. Prompt relief of the 
symptoms, including the extrathoracic symptoms, 
follows surgical removal of the tumor.—Thomas C. 
Stansbury, M.D. 


GetTTING, VLApo A., and Lomparp, HERBERT 
L. The evaluation of pilot clinics; the mass 
screening or health- —— program. New 
England f. Med., Sept. 25, 1952, 247, 460- 
465. 

The Massachusetts Medical Society and the State 
Department of Public Health jointly established four 
pilot clinics within the last four years for the purpose 
of carrying on a program of research in multiple 
screening. The modern concept of multiple screening 
consists of the application of laboratory tests by 
technicians to apparently well persons. Those with 
suspicious results are then referred to their family 
physicians for maximum benefit from early diagnosis 
and treatment. The program was designed to evalu- 
ate the sensitivity of screening tests, the motivations 
that brought people to the clinic, and the cost and 
administrative problems for a health department, 
hospital or private physician. 

Physical examinations were performed during the 
first two clinic sessions in order that nearly all the 
positive signs resulting from the multiple screening 
tests and the self-screener (history form) could be 
evaluated. As a result of the study of findings in the 
first clinic, changes in procedure were made for each 
subsequent clinic. The third session was begun in 


March, 1952, and was still under way at the time of 


this report. The fourth session, also started in March, 
1952, employed the following tests: self-screener or 
clinical history; blood serology, sugar and hemoglo- 
bin; urine test for sugar and albumin; vision test; 
hearing test; roentgen examination (4 by 5 inch film); 
measurement of height and weight; determination of 
blood pressure; hematest for occult blood; Papani- 
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colaou test on women over thirty-five and one lead 
electrocardiograms. Those found to have positive 
results were referred to their family physicians or to 
an outpatient clinic for diagnosis and treatment and, 
the physician, in turn, was asked to report his final 
diagnosis. 

Well over two-thirds of the patients who were 
asked to visit their family doctor probably did so. 
Statistically it was shown that approximately two- 
thirds of the conditions found by a combination of 
physical examination, laboratory tests and self- 
screener can be demonstrated without physical 
examination. The cost per person of applying the 
multiple screening tests, exclusive of the Papanico- 
laou test, ranged from $2.45 in the first session to 
$1.63 in the second. In a service program the use of 
screening tests, of modified history and overhead 
should cost less than $2.00 per person. Excellent 
tables which illustrate the various results of tests, 
history, physical examination and costs are pre- 
sented. 

The following procedures are recommended for use 
along with mass tuberculosis surveys. 

A 70 mm. photofluorographic film of the chest for 
the detection of pulmonary tuberculosis, tumors 
and other lesions. 

A blood test for detection of diabetes, anemia and 
syphilis. 

Screening for visual defects. 

A single lead electrocardiogram. 

A modified self-screener or history for the detection 
of some other chronic diseases or verification of other 
test findings. 

A hematest for the detection of blood in the feces 
may be included if desired. 

Thus, it is estimated, that for about double the 
cost of a tuberculosis case-finding program it is possi- 
ble to add the tests which will screen the same person 
for many additional defects.—Daniel L. Rousseau, 


M.D. 


Guiss, Lewis W. Value of mass chest roentgen- 
ray survey methods in control of lung cancer. 
Cancer, Sept., 1952, 5, 1035-1040. 


The author presents an excellent discussion of the 
problems and preliminary results of screening lung 
neoplasm suspects from the general population as a 
part of a large mass chest roentgen survey. He points 
out that the evidence of recent reports indicates a 
real and serious increase in the incidence of lung 
cancer. The mass chest survey of asymptomatic 
persons is the only way to pick up cases in the silent 
and curable phase. When treatment is delayed until 
symptoms appear, more than go per cent of pulmo- 
nary carcinoma cases are incurable. Lung cancer has 
now probably replaced gastric carcinoma as the first 
cause of death from cancer. 

As it was felt that the mass screening of chest 
neoplasm suspects from the general population 
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would accomplish nothing without prompt clinical 
investigation, a chest tumor registry was established. 
This was financed by the Department of Public 
Health and employed a full time secretary in addi- 
tion to a consultant panel. 


Status of Investigation of 3,500 
Registered Cases 


Chest neoplasm ruled out 1,537 
Chest neoplasm confirmed 240 
Lesion, metastatic 89 
Goiter 417 
Tumor, clinically benign not treated 206 
Treatment refused 74 
Lost 108 
Diagnosis pending 829 

3,500 


In spite of considerable effort, 14 per cent of the 
cases made no physician contact or refused contact 
with the registry and another 25 per cent are still 
in the process of study one year later. The author 
stresses that in these cases the general unawareness 
of physicians as to the necessity of complete investi- 
gation and immediate surgery and the ignorance of 
the patient as to the risk of delay are the causes for 
this disappointing loss of the large number of possi- 
bly curable cases. 

In the 240 confirmed neoplasms 144 are pulmonary 
carcinomas of which 82 submitted to surgery. This is 
an over-all operability rate of 57 per cent. Although 
all the final figures are not in, approximately 8 per 
cent of the chest neoplasm suspects have chest neo- 
plasms of all types. 

From these findings it is recommended that a shift 
be made in the emphasis of cancer control education 
from cancer of the accessible sites to cancer of the 
inaccessible sites. Also, to be effective for cancer con- 
trol routine chest surveys are necessary every six 
months. For practical purposes these can well be 
restricted to men over the age of forty.—T. D. Allison, 


M.D. 


Biscarp, J. Dewey. Silent nontuberculous 
lesions of chest disclosed in survey x-ray 
studies. 4.M.A. Arch. Surg., July, 1952, 
65, 109-112. 

Mass chest surveys, in addition to discovering 
tuberculosis, have brought to light many silent non- 
tuberculous lesions in proportions greater than 
anticipated. A significant number of these lesions 
are malignant tumors, many remaining silent in an 
early stage. 

The author records various series of mass exami- 
nations in this country and in England and in these 
the nontuberculous lesions approximated 35 per cent 
of the total lesions. In addition to pulmonary and 
mediastinal lesions, many of the listed nontubercu- 
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lous abnormalities were related to the bony thorax 
and the cardiovascular structures. 

The author believes that benign silent tumors, 
including tuberculosis, should be explored and as a 
rule resected for the following reasons: 

1. They may continue to grow and produce pres- 
sure symptoms. 

It is necessary to differentiate them from car- 

cinoma by histopathological examination. 

3. Some have a tendency to undergo carcinoma- 
tous change. 

4. Tuberculomas may be a source of dissemination 


of the disease.—_W. W. Maver, M.D. 


wv 


CHAPMAN, S. Pulmonary infarction. 
South. M. F., July, 1952, 45, §97—602. 


Although pulmonary infarction is always looked 
for in patients with heart failure, in those with pro- 
tracted debilitating diseases, and in those in the 
postoperative state, the author attempts to point out 
that enough infarcts occur in active, apparently 
healthy individuals for the possibility, remote as it 
may seem, to be kept in mind if one is to avoid a 
possibly fatal outcome. 

Twenty cases are presented, 2 of which were 
known cardiacs, with only 3 females in the entire 
group. Twelve of the group were active persons who 
had had no predisposing surgery, illness or injury. 

The following tables list the clinical and roentgeno- 
graphic features: 


TABLE I 


CLINICAL FEATURES OF PULMONARY INFARCTION 


(1) Hemoptysis, at first bright red, and sometimes 
copious, usually followed by expectoration of 
dark clots and dark brown semi-liquid material. 

(2) Sudden chest pain, preceding a rise in tempera- 
ture. 

(3) Temperature, pulse, and respiration in inter- 
mediate range. 

(4) Temperature characteristically of 5 days’ dura- 
tion, or appearing in bouts of similar duration, 
unaffected by antibiotics. Tendency of tempera- 
ture to return rather rapidly to normal upon 
heparinization. 

(5) Usually moderate leukocytosis with moderate 
left shift. 

(6) Sedimentation rate moderately elevated, with 
a rapid return to normal. 


(7) Jaundice, if present. 
(8) Electrocardiographic signs, if present. 
(9) Leg signs, previous injury, previous thrombo- 


phlebitis, and so on, if present. 

Sterile fluid with gross or microscopic red blood 
cells. 

(11) Freedom of sputum from pus or mucus. 


(10) 
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TABLE II 


ROENTGENOGRAPHIC FEATURES OF 
INFARCTION 


PULMONARY 


(1) Peripheral location with convex or humped 
border toward the hilum. 

(2) Long axis of infiltration parallel to longest axis 
of adjacent pleura. 

(3) Aerated areas of tissue between adjacent areas 
of consolidation. 

(4) Multiplicity of infiltrations and involvement of 
several segments. 

(5) Appearance of thin, diagonally directed, intra- 
pulmonary lines, usually within three or four 
days. 

(6) Rapid variation of roentgenographic shadows, 
location, character, number. 

7) Early or immediate appearance of pleural fluid. 

) Rapid (usually three to five days) resorption of 

consolidation. 


The most reliable single examination consisted of 
satisfactory posteroanterior and_ lateral chest 
roentgenograms. 

The differential diagnosis in most cases centered 
around pneumonia and so-called atelectasis. As far 
as the clinical features are concerned, the typical 
findings may be wanting in some cases and in others 
hardly any were encountered. There was no 
regularity. 

Roentgenographically the diagnosis is on much 
more solid ground. There are very few forms of 
pneumonia which are associated with numerous, 
discrete and well separated areas of infiltration. 
Pneumonia, as a rule, does not undergo resolution 
within four or five days. 

The variability of the roentgenographic picture 
from day to day may be the most useful feature, but 
the multiplicity of infiltrations and the very early or 
immediate appearance of pleural fluid are also of 
great importance.—Norman Heilbrun, M.D. 


Jounson, RicHarp P., and Jonson, 
E. Congenital pulmonic stenosis with open 
foramen ovale in infancy. 4m. Heart 7F., 
Sept., 1952, 44, 344-359. 

Pulmonic stenosis with open foramen ovale, 
though less frequent than the tetralogy of Fallot, 
may prove to be a common cause of the cyanotic 
congenital cardiac malformation. Several names have 
been given to the anomaly: syndrome of pulmonary 
stenosis with patent foramen ovale, valvular pul- 
monic stenosis with intact ventricular septum and 
patent foramen ovale, congenital pulmonic stenosis 
with closed ventricular septum, congenital pulmonic 
stenosis with intact ventricular septum, trilogy of 
Fallot, pulmonary stenosis without ventricular 
septal defect, pulmonic stenosis with reversed inter- 
atrial shunt, congenital stenosis of the pulmonic 
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valve with associated auricular septal defect, and 
pure or simple isolated pulmonary stenosis. 

Pathologic findings are: (1) stenosis of the pul- 
monic valve, the three valve cusps being fused into 
a single dome-shaped diaphragm, projecting into the 
pulmonary artery, with a tiny central perforation 
ranging from about 0.5 to 4 mm. in diameter. (2) 
The foramen ovale is open. (3) The pulmonary 
artery distal to the stenosis is thin-walled and 
dilated. (4) The right side of the heart is hyper- 
trophied and often dilated. 

The stenotic valve interferes with passage of blood 
from right ventricle to pulmonary artery. The right 
ventricle hypertrophies in response and the intra- 
ventricular pressure elevates (up to 200 mm. Hg by 
catheterization). Eventually the right atrium dilates, 
the right atrial pressure increases and when it sur- 
passes that of the left atrium, a right to left shunt 
occurs. When the shunt equals about 30 per cent of 
the right atrial intake, cyanosis occurs. 

Roentgen examination shows an enlarged heart 
with enlargement of the right atrium and right 
ventricle. Pulmonary artery is dilated but shows 
diminished or absent pulsations. The pulmonary 
vascular markings are diminished. 

Cardiac catheterization demonstrates high pres- 
sure in the right ventricle but low or normal pressure 
in the pulmonary artery. Because of stenosis it may 
not be possible to pass the catheter through the 
valve into the pulmonary artery. When a right to 
left shunt is present between the atria, systemic 
arterial unsaturation is found. 

Angiocardiography may show delay of contrast 
medium emptying from the right heart. The right-to- 
left shunt may be demonstrated by the early appear- 
ance of medium in the left atrium and aorta, but 
there is not the dense opacification of the aorta as 
seen in an overriding aorta. 

The two most important malformations to be dif- 
ferentiated from congenital pulmonic stenosis with 
open foramen ovale are‘congenital isolated pulmonic 
stenosis and the tetralogy of Fallot. In the former, 
cyanosis is absent, except late, when it is a mani- 
festation of cardiac failure or systemic venous stasis. 
In the tetralogy of Fallot the heart remains normal 
in size and has a “characteristic” shape, showing a 
concavity of the pulmonary artery segment. Other 
conditions to be considered in the differential diag- 
nosis are: Ebstein’s anomaly of the tricuspid valve, 
the Eisenmenger complex, tricuspid atresia, trans- 
position of the great vessels, truncus arteriosus, and 
cor pulmonale. 

Correct diagnosis is important as the usual shunt 
operations of the Blalock or Potts type are not help- 
ful in this condition. Direct attack on the deformed 
valve by the Brock procedure may be life-saving, 
however. 

Five cases of congenital pulmonic stenosis with 
open foramen ovale occurring in infants and proved 
by autopsy are reported.—Harold Fulton, M.D. 
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Lopce, Tuomas. Cysts of the lung. Proc. Roy. 
Soc. Med., Sept., 1952, 45, 629-634. 


The following is the classification of lung cysts 
according to Rizzi and de Lorenzi: 
(a) Parasitic 
Hydatids 
Pulmonary mycoses 
(b) Congenital 


Cysticercus 
Coccidiomycosis 


A. Dermoid F, Cholesterin cysts 

B. Thymic G. Esophageal (or gastric) 
C. Branchial H. Pericardial origin 

D. Thyroid I. Pleural origin 


E. Lymphatic J. Seromucinous cysts 


Seromucinous cysts account for 23 per cent of all 
lung cysts, according to Schenck. 

The theories for the congenital origin of pulmonary 
cysts can be categorized under four main headings: 
(1) malformation, (2) mechanical causes, (3) inflam- 
matory causes, and (4) neoplastic origin. 

Pathologically, true lung cysts consist of a fibrous 
outside layer, a middle layer of collagenous and elas- 
tic or muscle strands and a lining of bronchial 
mucosa. They contain mucinous fluid which may be 
gelatinous or albuminous. Increase in volume of these 
cysts is thought to be due, sometimes, to mucosal 
secretion and sometimes to cellular proliferation. 

The most common parasitic cyst is the hydatid 
cyst. Hydatids may occur anywhere in the lung but 
are commoner in the right lung posteriorly. They 
start as round, homogeneous shadows which grow 
slowly and later may lose their round shape. Air may 
be visualized in the cyst itself or in a separate 
pericyst. 

The most common congenital cyst is the dermoid. 
These are primarily found in the mediastinum 
anteriorly. The other congenital cysts are very rare 
and have no distinguishing features except the thy- 
roid cyst which is usually mediastinal in location and 
tends to calcify. Lymphatic cysts are often multiple 
in a chain formation. Pericardial cysts may be juxta- 
pericardial or may be some distance from the peri- 
cardium in the lung. The author has seen 3 juxta- 
pericardial cysts, and each showed a narrow trans- 
lucent layer between the cyst and the pericardium. 
This radiolucency is seen only when the patient is 
rotated and the plane is seen on end. Pericardial cysts 
have a predilection for the right side. 

Inflammatory processes with engorgement of the 
lymph stations with inflammatory cells or spasm of 
the bronchial muscle may cause obstructive emphy- 
sematous change which may eventuate in the forma- 
tion of pneumatoceles. These are circular, air-filled 
cavities with a sharp thin border and they sometimes 
contain fluid. Pneumatoceles rarely cause symptoms, 
but may cause cyanosis, dyspnea and cough. They 
are usually benign and may disappear after the reso- 
lution of the inflammatory process. The persistent 
cyst is typically round with a thin, hair-line cir- 
cumference. 
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Fluid cysts are usually round or oval with a uni- 
form density. The surrounding lung is usually nor- 
mal. These cysts can simulate bronchiogenic carci- 
noma, and therefore should be explored in all adults. 
Small hamartomas can not be distinguished from 
fluid cysts. Similar lesions having clinical signs and 
symptoms which may aid in differentiating etiology 
are solitary metastases, tuberculomas and arterio- 
venous fistulas. Tuberculomas usually contain 
calcium, and angiography will identify the auriculo- 
ventricular fistula. Neurofibroma, intrapulmonary 
cysts of gastric or eosophageal origin may be difficult 
to differentiate. Air cysts are usually quite round and 
situated in the center of the lung in the paramedi- 
astinal position, although they may occur anywhere 
in the lung.—Donald R. Bernhardt, M.D. 


Kane, Irvine J. Segmental localization of 
pulmonary disease on the postero-anterior 
chest roentgenogram. Radiology, Aug., 1952, 
59, 229-237. 

The author has found it possible to determine the 
anterior or posterior location of lung processes, as 
well as the segment involved, by applying the prin- 
ciples of roentgen-ray projection to the three dimen- 
sional anatomy of the bronchopulmonary segments. 

Excellent schematic drawings demonstrate the 
exact normal anatomical location and shape of the 
five main lobes of the lungs and the more common 
accessory lobes. 

Additional drawings demonstrate the volumetric 
and roentgenographic density distribution of the 
bronchopulmonary segments when involved with 
disease and as seen on the roentgenogram made in 
the posteroanterior projection. 

The normal and diseased appearance of the bron- 
chopulmonary segments of each lobe are discussed in 
detail including the factors which produce these 
changes. 

Although this method of identification is simple 
and reliable it is not intended as a substitute for 
other views and methods of localization.—Everett E. 
Seedorf, M.D. 


PaRMLEY, Loren F., Jr., and Jones, FRANcIs 
S. Primary pulmonary §arteriolosclerosis. 
A.M.A. Arch. Int. Med., Aug., 1952, 90, 
157-181. 


The authors reviewed the literature on this sub- 
ject and found that, although there have been over 
100 cases of so-called primary pulmonary arteriolo- 
sclerosis described, less than a third have survived 
the critical reviews of other writers. They point out 
that recognition is difficult because all pathologic 
processes now known to cause this condition must be 
eliminated by detailed clinical and pathologic 
examination. 
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The theories of causation of primary pulmonary 
arteriolosclerosis are discussed. Most investigators 
have considered that pulmonary hypertension was 
the mechanism responsible and likened the arteriolar 
changes to those found in the arteriolonephrosclerosis 
of systemic hypertension. However, it is pointed out 
that there are many instances of pulmonary arterio- 
losclerosis in which hypertension is known not to 
exist. Cardiac catheterization has made it possible 
to substantiate this by direct measures. Some have 
considered the cause to be a developmental defect of 
the arterioles. The role of hypoxia in the production 
of arteriolosclerosis is discussed. 

The clinical picture and pathology are described, 
and charts of clinical and pathological data on au- 
thentic cases in the literature are presented. Case re- 
ports are made on 3 patients of the authors, 1 of 
which was diagnosed during life by exploratory 
thoracotomy and biopsy. Roentgenographically the 
earliest indication of this disease is that of an ac- 
centuated pulmonary conus-artery segment. Later, 
right ventricular hypertrophy may develop. 

In summary, 28 cases of primary pulmonary 
arteriolosclerosis collected from the literature are 
presented, to which are added the authors’ 3 addi- 
tional cases.—D. S. Kellogg, M.D. 


ScHER, JorpAN M., and JARuszewski, Ep- 
WARD. Virus influenza A’ infection with pul- 
monary manifestations. 4.M.d. Arch. Int. 
Med., Aug., 1952, 90, 201-216. 


This is a report on 76 patients with clinical in- 
fluenza admitted to the U. S. Naval Hospital, 
Philadelphia, with a recording of symptoms, physical 
findings, and the treatment used. The diagnosis of 
influenza virus infection was accepted when the 
following criteria were met: (1) presence of sero- 
logical evidence of recent infection by the influenza 
virus; (2) demonstration of a clinical course com- 
patible with such infection; (3) absence of bacterial 
pathogens as etiological agents. 

About 31 per cent of the patients showed infiltra- 
tion in the roentgenograms. Dividing each lung into 
three sectors, it was found that the involvement was 
predominantly in the lower sectors. About a third of 
these involved the costophrenic angles, tentatively 
localized to the posterior basa! segments. The upper 
sectors showed no involvement. It was noted that 
the administration of antibiotics did not greatly 
affect the presence of the infiltrations, which per- 
sisted an average of 13.4 days in those treated and 
15.1 days in those untreated. 

Four case histories are presented, with reproduc- 
tions of roentgenograms.—D. S. Kellogg, M.D. 


Sippons, A. H. M., and MacArruur A. M. 
Carcinomata developing at the site of foreign 
bodies in the lung. Brit. F. Surg., May, 
1952, 39; 542-545. 
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This paper records 2 cases of carcinoma of the 
bronchus occurring at the site of retained metallic 
foreign bodies. In both cases the foreign bodies were 
war missiles and the patients died of carcinoma 
thirty-two and thirty-five years after injury. In 1 
case the diagnosis was not proven histopatho- 
logically, although the bronchoscopic findings and 
clinical course strongly support the diagnosis. 

Brief summaries of 5 other cases obtained from the 
literature are reviewed in which malignant growths 
were diagnosed at the site of retained foreign bodies 
which had been present from six to thirty-six years. 

In 4 of the 7 cases there was associated abscess 
formation and in another bronchiectasis. This might 
suggest that the causal factor in producing carcinoma 
was prolonged sepsis rather than the presence of the 
foreign body. However, the authors do not support 
this view and state that the sequence of events in 
several cases suggests that the sepsis which developed 
was itself the result of bronchial obstruction by 
neoplasm.—Paul R. Dirkse, M.D. 


Ross, Lucio. La stratigrafia nello studio delle 
localizzazioni mediastino-ilari nella tuber- 
colosi infantile. (Stratigraphy in the study 
of localization of mediastinal hilar lymph 
nodes in childhood tuberculosis.) 4nn. radiol. 
diag., 1952, 24, 101-160. 


The limitations of conventional roentgenograms 
of the chest are set forth in the study of childhood 
tuberculosis because of the numerous organs and 
structures contained within the mediastinum. To 
explore more thoroughly the hilar and mediastinal 
changes in these cases, the author has resorted to la- 
minagraphy. The technique for taking these films is 
described. Most of the patients reported in this 
article are two years of age or older. In certain cases 
stereolaminagraphy was utilized to advantage. 

The normal anatomical relationship of the lungs 
and mediastinal structures, as seen at the various 
levels. are described in detail. 

Case reports are listed of childhood tuberculosis in 
the latent stage, as well as questionable cases or 
where the primary focus of infection remained ob- 
scure. Also cases of tracheobronchial adenopathy 
were studied and others which had parahilar, para- 
tracheal and tracheobronchial adenopathy. In some 
cases by using this method, one could differentiate 
mitral heart disease from mediastinal adenopathy. 
Lesions of the lung parenchyma and stenosis of 
bronchi could be studied in detail in cases of active 
lung tuberculosis. 

The author concludes that supplemental laminag- 
raphy is indispensable to the study of lung diseases 
in the field of pediatrics. By this method glandular 
tuberculosis can be studied with accurate visualiza- 
tion, location and extent of involvement. Latent or 
obscure cases can be detected and the extent of the 
parenchymal lesions likewise can be better visualized 
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and evaluated. In the more difficult cases stereo- 
laminagraphy is recommended. The only limitation 
the author sees for use of this method is in children 
less than one year of age. This could be overcome by 
faster technique. 

This is an excellent article containing considerable 
detailed information on chest laminagrams. Numer- 
ous cases with good illustrations are included. Ob- 
viously the method is useful in the study of any 
mediastinal pathology, including tuberculosis. 
Peter E. Russo, M.D. 


Lentini, Srrto. Tomography applied to the 
posterior pneumo-mediastinum in the diag- 
nosis of diseases of the mediastinum. Scientia 
Med. Ital., 1951, 2, 191-238. 


The author applied this new technique (pneumo- 
mediastinal Jaminagraphy) to the anterior medias- 
tinum and obtained important results which may be 
summarized as follows: (1) visualization of the thy- 
mus both in lateral and sagittal projection in normal 
adults; (2) the possibility of differentiating the thy- 
mus from its residues of fatty connective tissue and 
to achieve their separation from the shadow of the 
large vessels; (3) visualization of the large veins 
(superior cava, the brachiocephalic veins and in 
lateral position the azygous vein) as well as the 
arteries branching off from the aorta. 

The laminagraphic method, being highly selective, 
obviously has great advantages for the study of the 
mediastinum. When associated with pneumomedi- 
astinum, the advantages of both methods are added 
while the disadvantages cancel each other. In all 
cases examined with posterior pneumomediastinum 
a small amount of gas penetrates into the anterior 
mediastinal space, thus rendering possible the 
exploration of the whole mediastinum. 

Posterior pneumomediastinum normally always 
yields a constant roentgenological picture, so that 
any anomaly in the distribution of the gas must al- 
ways be attributed to a pathological condition. It is 
performed by the author according to Condorelli’s 
technique which consists essentially of a trans- 
tracheal puncture just above the jugulum using a 
long thin needle and allowing gas (oxygen or air) to 
enter the mediastinal space between the trachea and 
the esophagus. 

The lesions examined by posterior pneumomedi- 
astinal laminagraphy include: (1) diseases of the 
blood vessels, (a) affections of the large mediastinal 
blood vessels and in particular the aorta, (b) con- 
genital heart disease, (2) neoplasms and cysts, (a) 
tumors and cysts of the mediastinum, (b) metastases 
and invasions of pulmonary tumors. 

Other roentgenological methods, such as angio- 
cardiography, bronchography and the passage of 
barium through the esophagus certainly yield clearer 
results for the individual organs. However, they dis- 
tort other organs which are not under examination, 
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and can only furnish indirect information about 
these. The advantage of pneumomediastinal ]ami- 
nagraphy is, of course, that all the mediastinal 
organs can be studied simultaneously in their re- 
spective relationship to each other. 

When the diagnostic problem is concerned with 
only one organ, the use of these selective methods is 
justified. In all other cases, the author believes the 
laminagraphic examination associated with pneu- 
momediastinum should be done first. When neces- 
sary, it can conveniently be followed by one of the 
special methods, particularly as the gas introduced 
into the mediastinum stays there for more than 
twenty-four hours. 

The ordinary laminagraphic visibility of the aorta, 
both in sagittal and lateral projection, is confined 
to the arch. The ascending part remains obscure 
while the descending part is hardly ever visible. 
When laminagraphy is combined with posterior 
pneumomediastinum, the aorta can be explored in 
its whole length and its main branches appear so 
clearly that their course and their caliber can be 
examined. The pulmonary blood vessels, particularly 
the artery, its bifurcation and its branches are visual- 
ized on plain laminagrams, but here again they stand 
out much more clearly when using posterior pneu- 
momediastinal laminagraphy. The method requires 
only one operator and modest equipment. It is well 
tolerated, indeed it can be done ambulatorily. Angio- 
cardiography, on the other hand, is a far more com- 
plicated procedure, requiring a considerable amount 
of equipment and precautions. It is not without 
danger in luetics, arterial hypotension and in cases 
of myocardial insufficiency. 

In tumors of the lung, posterior pneumomedi- 
astinal laminagraphy permits a simultaneous in- 
vestigation of all the problems concerning the 
mediastinum, which are: (1) the presence of lymph 
node metastases and their localization; (2) the vas- 
cular features and their relation to the tumor and its 
metastases; (3) the features of the trachea, the large 
bronchi and the bifurcation, either as regards the 
possible presence of lymph node metastases or as 
regards neoplastic destruction. 

The indications of pneumomediastinal laminagra- 
phy are essentially the same as those for plain 
laminagraphy. 

In diseases of mediastinal blood vessels, posterior 
pneumomediastinal laminagraphy can contribute to 
the solving of many diagnostic problems as is shown 
in cases of syphilitic aortitis and of aortic aneurysm, 
which are discussed in detail. 

In congenital angiocardiopathies, the pneumo- 
mediastinum makes it possible to differentiate the 
extracardiac lesions from the complex malformations 
of the blood vessels and heart as is shown in cases olf 
aortic coarctation and of Fallot’s tetralogy. 

In the diagnosis of tumors or cysts of the medi- 
astinum, posterior pneumomediastinal laminagraphy 
has its special and most important application and 
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would appear to be the roentgen diagnostic method 
of choice.—Stephen N. Tager, M.D. 


PeTTINARI, Virrorio, and BaccaG.in1, Mario. 
The pneumomediastinum: technique and 
findings. Scientia Med. Ital., 1951, 2, 239-268. 


Pneumomediastinum is an important method of 
roentgenological investigation of the affections of the 
thorax, the possibilities of which have not been suf- 
ficiently explored. 

The insufflation of gas via the presacral route has 
the great advantage of being easily performed and of 
not causing inconvenience. It makes all the necessary 
movements of the patient possible, even while the 
gas is being introduced. Spreading between the vari- 
ous organs, the gas occupies a series of spaces which 
from below upwards are the following: (1) the retro- 
aortic space; (2) the aorto-pericardial space (includ- 
ing the esophagus); (3) the pericardio-diaphragmatic 
space; (4) the cardio-costo-phrenic space; (5) the 
pericardio-sternal space. Apart from these large 
spaces the gas collects in important smaller areas 
such as the area between the aortic arch and the 
hilus of the left lung, the area between the aortic 
arch, the hili of the lungs and the pulmonary arteries, 
the area around the vena azygos and the peritracheal 
region. 

Two other procedures are also being used: insuf- 
flation via the jugular-sternal route for the anterior 
mediastinum and insufflation via the paratracheal 
route for posterior mediastinum (Condorelli). 

The presacral technique is described in great 
detail. 

Pneumomediastinum is the only method today 
available which permits a clear visualization of the 
thymic region. 

Malignant tumors with an extracapsular develop- 
ment appear in the form of an irregular mass with no 
clear outline, which can obstruct or render more 
difficult the passage of the gas. 

The pericardium appears in its entirety and in- 
directly outlines the heart shadow. Every change can 
therefore be shown and in the case of tumors orig- 
inating from it, this method reveals the point of 
origin. This clarifies the differential diagnosis which 
is otherwise difficult, particularly as against neuri- 
nomas and other mediastinal lesions. In a case of 
pericardial sarcoma, pneumomediastinum made pos- 
sible an exact diagnosis confirmed by operation. 

In a case of stenosis of the aortic isthmus, pneu- 
momediastinum showed how the profile of the blood 
vessel was markedly narrowed below the arc, while 
the subclavian had a concave external profile. The 
subsequent angiocardiographic control presented an 
exactly identical picture. 

In the case of Fallot’s disease, pneumomediasti- 
num revealed the unification of the aortopulmonary 
trunk, while the pulmonary artery was only sepa- 
rated by a thin layer of gas in the upper part. Sub- 
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sequent angiocardiographic control confirmed the 
simultaneous filling of both vessels. 

In a patient with a retroclavicular pulsating 
swelling, it was easy to demonstrate an aneurysm of 
the carotid. 

Pneumomediastinum has a definite place in the 
diagnosis of cardiovascular affections. In affections 
of the esophagus, pneumomediastinum chiefly con- 
cerns tumors. 

The value of the method lies especially in the in- 
formation it yields about the relationship of a tumor 
mass with the neighboring organs. Indeed it furnishes 
useful indications on the adhesions of the neoplasm 
and thus on its operabilicy. If the tumor is free and 
not too voluminous, the gas surrounds it completely, 
or for a good part, and is then able to continue 
moving upwards. When, on the other hand, the growth 
has already spread into the periesophageal tissues, the 
gas 1s stopped at that point. 

Pneumomediastinum useful in pulmonary 
tumors, since it outlines the spread into the hilus 
and the mediastinum. When large masses in this 
region are present, there is either a partial or total 
block and the gas cannot spread. This is often a sign 
that the growth has exceeded the limits of operability. 

Pneumomediastinum via the presacral route re- 
quires only a relatively small amount of gas which 
diffuses into the mediastinum along physiological 
paths and does not, therefore, produce artefacts 
occurring with other techniques which employ the 
direct introduction of gas into the mediastinal spaces 
under considerable pressure.—Stephen N. Tager, 


M.D. 


BurcHELL, Howarp B., and Pucu, Davin G. 
Uncomplicated isolated dextrocardia (‘‘dex- 
troversio cordis” type). 4m. Heart f., Aug., 
1952, 196-206. 


Uncomplicated isolated dextrocardia implies dex- 
trocardia without inversion of the cardiac chambers 
and normal position of the intra-abdominal organs. 

In the past fifteen years, 12 instances of isolated 
dextrocardia have been studied at the Mayo Clinic. 
These 12 cases were contained in a total of approxi- 
mately 100 cases of dextrocardia. This report con- 
cerns the 5 cases in which there was no discernible 
abnormality of cardiac function; these cases showed 
right-sided hearts without situs inversus abdomi- 
nalis, the aortic arch and descending aorta on the 
left, and the pulmonary arterial bifurcation occupy- 
ing its normal position to the left of the aorta. These 
relationships were clearly demonstrated in an angio- 
cardiogram on I patient. 

Because of the lack of inversion of the cardiac 
chambers, the electrocardiographic tracings obtained 
on these patients may deviate remarkably little from 
normal. 

Due to some confusion of terminology in describ- 
ing these cases, the alternative simple term “dextro- 
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rotation of the heart” is proposed by the authors to 
describe cases which fulfill the following criteria: (1) 
the great vessels have a normal relationship at the 
heart base, (2) the heart is normal functionally, and 
(3) inversion of cardiac chambers is absent.—Harold 


Fulton, M.D. 


KiRKLIN, JoHN W., BurcHeLL, Howarp B., 
Pucu, Davin G., Burke, Epmunp C., and 
SrepHen D. Surgical treatment of 
coarctation of the aorta in a ten week old 
infant; report of a case. Circulation, Sept., 
1952, 6, 411-414. 

This is a report of an interesting case in which a 
surgical correction of coarctation of the aorta was 
carried out successfully in a ten week old infant. 
The authors state that the optimal age for surgical 
treatment for coarctation of the aorta is between the 
ages of ten and twelve years but when cardiac failure 
isimminent surgical treatment should not be withheld 
even in infancy. 

Coarctation of the aorta must be ruled out in un- 
explained cases of cardiac enlargement in infancy. 
As it is possible to detect presence or absence of 
pulsations in the femoral vessels after the fifth day, 
a clinical diagnosis can be made this early. The pre- 
cise method for determining this malformation is 
aortography. The differential diagnosis in such cases 
includes patent ductus arteriosus and endocardial 
sclerosis of the large ventricle type. 

Follow up examinations show the child’s 
growth and development to be essentially normal. 
When last seen at the age of eighteen months, the 
size of the heart had returned to normal.—T. D. 


Allison, M.D. 


Ruskin, Herman, and Samuet, Eric. Rheu- 
matic heart disease with calcification of the 
left auricle; report of two cases with review 
of the literature. 4m. Heart F., Sept., 1952, 
445 333-343: 


Calcification in the left auricular (atrial) wall is 
rare and in the majority of recorded instances it has 
been associated with rheumatic heart disease involv- 
ing the mitral valve. Six cases from the literature, 
diagnosed during life, have been examined post- 
mortem. In every case the calcification was endocar- 
dial, the extent varying from plaques in the posterior 
wall to involvement of the entire wall. In all cases 
there was mitral stenosis with varying degrees of 
incompetence. 

The roentgen features are well established. The 
calcification is generally curvilinear in character and 
occupies a position posterior to the base of the heart. 
As it is associated with mitral valve disease, some 
enlargement of the left atrium is usually present 
and consequently the arc of calcification is larger 
than one would anticipate with a normal sized left 
atrium. Such calcification may not be seen in the 
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routine posteroanterior view, but is usually obvious 
in the right anterior oblique projection where its 
relation to the displaced barium-filled esophagus can 
be clearly demonstrated. 

Calcification in other cardiac structures, such as 
pericardium, ventricular myocardium, coronary 
arteries, annulus fibrosus, and valves, are not likely 
to be confused with left atrial calcification. Very oc- 
casionally a mural thrombus in the left auricle be- 
comes calcified, but massive thrombi do not calcify. 

The clinical course of patients with calcification 
of the left atrial wall secondary to mitral disease is 
striking in that the patients live relatively longer 
than those patients with similar valvular involve- 
ment without the atrial calcification. 

Two cases are discussed and illustrated by roent- 
genograms.—Harold Fulton, M.D. 


VeseLL, Harry, and Scuack, JEROME A. 
Schistosomal heart disease; bilharzic cor 
pulmonale. 4m. Heart F., Aug., 1952, 44, 
296-305. 


Infrequently schistosomiasis may involve, in- 
directly, the heart, producing a striking clinical and 
pathological cardiac entity. The first reported case 
of schistosomal heart disease diagnosed ante mortem 
in the United States is presented. 

A thirty year old white male who for the last 
twenty years of his life lived in Israel complained 
of dyspnea on exertion. Roentgenographic study 
relealed a moderately enlarged heart and extreme 
enlargement of the major pulmonary vessels which 
exhibited normal amplitude of pulsation. The roent- 
gen appearance was compatible with that of an 
atrial septa! defect, but angiocardiography showed 
no evidence of interatrial shunt. 

Laboratory examination of the urine showed many 
erythrocytes, and eventually schistosomal eggs were 
demonstrated in concentrated urine specimens. 

The patient died shortly thereafter: postmortem 
examination was not done, but the authors believe 
that the clinical, laboratory, and roentgenologic 
findings in the case are sufficiently characteristic to 
make the diagnosis of schistosomal heart disease.— 
Harold Fulton, M.D. 


ABDOMEN 


Sreeporr, E. E., W. N., GREENLEE, 
R. G., and Dysart, D. N. Pseudo-albumi- 
nuria following Monophen and _ Priodax. 
Radiology, Sept., 1952, 59, 422-423. 


The authors report the incidence of pseudo- 
albuminuria in patients following the ingestion of 
monophen and priodax. Monophen appeared to 
produce a slightly higher incidence of “false” albu- 
minuria, but it was less prone to produce undesirable 
side reactions than priodax. The incidence of pseudo- 
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albuminuria is high when Robert’s reagent or the 
nitric acid and heat test is employed. 

Both drugs produced comparable good cholecysto- 
grams.—Dean Nichols, M.D. 


HarrincTon, Leo A., ScHwinGeER, N., 
and ScHWINGER, Aaron. The significance of 
the post-fat cholecystogram. 4m. F. Digest. 
Dis., Sept., 1952, 79, 284-286. 


The authors felt that there was still need for basic 
research regarding motor activity of the gallbladder 
if one is to judge by the conflicting opinions regarding 
delayed emptying of the biliary viscus. 

The differences of opinion regarding the im- 
portance of the post-fat cholecystogram are cited 
with little discussion. Their report resulting from a 
study of 100 patients with no history of biliary 
disease is presented. They found that the gallbladder 
contracted to some degree in 99 per cent as shown 
on roentgenograms made twenty-five and forty-five 
minutes following a fat meal. In convalescent patients 
of nonbiliary disease also good contraction of the 
gallbladder was found. Factors of race, sex, weight, 
and age are tabulated. 

From this work the authors, by inference, place 
considerable weight upon the post-fat roentgeno- 
grams in the evaluation of cholecystographic exami- 
nation.—Rodert D. Moreton, M.D. 


Scurems, H. Roéntgenschichtuntersuchung der 
Gallenblase. (Laminagraphic examination of 
the gallbladder.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen ver. m. Réntgenpraxis, Sept., 19§2, 
773 322-330. 

Following the example of several European and 
American investigators, the author has used lami- 
nagraphy for the examination of the contrast-filled 
gallbladder 

Exposures are made at 2.5 to 6.0 cm. depth, with 
the patient supine. 

Especially in the presence of superimposed gas or 
other extrinsic substances, laminagraphy is useful 
for the demonstration of stones and other abnor- 
malities. The method is not used routinely but only 
in those instances in which conventional techniques 
fail to yield an adequate result. 

The article is well illustrated with reproductions of 
a series of pertinent roentgenograms.—Albert Op- 
penheimer, M.D. 


JARviINEN, A. J., and Patria, VitHo E. 
Differential diagnosis of hepatitis and liver 
cirrhosis by means of cholecystography. 4m. 
F. Digest. Dis., Aug., 1952, 79, 244-248. 
Soon after the discovery of cholecystography, the 

relationship of liver function and cholecystography 

was studied with the conclusion that it is unsuccess- 
ful in connection with liver cirrhosis. In recent years 
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with the development of additional liver tests, the 
authors thought it would be beneficial again to cor- 
relate this roentgen examination with different 
laboratory studies. 

Others had demonstrated that in the use of brom- 
sulphthalein, if the retention is above 40 per cent, 
cholecystography is unsatisfactory; if it is 30 to 40 
per cent it is uncertain; and if it remains below 30 
per cent it is usually satisfactory. This is to be ex- 
pected because of the physical and chemical simi- 
larity of the contrast media used in cholecystogra- 
phy and in the bromsulphthalein tests. Both tests 
are of no value when jaundice is severe. 

The authors’ study included cholecystography in 
23 patients with hepatitis and 23 patients with 
liver cirrhosis. The studies were made only if the ic- 
teric index was 1:30 or below. In the cases of liver 
cirrhosis, no normal cholecystography was observed, 
and almost 70 per cent of the gallbladders were not 
distinctly visualized. On the other hand, among the 
23 cases of hepatitis only one gallbladder was not 
visualized and in this patient an associated chole- 
lithiasis was also present. Cholecystography in the 
great majority of cases of hepatitis was normal. 

The authors attempted to correlate the findings 
of cholecystography with liver function tests, such 
as the Takata-Ara, mercuric chloride, thymol tur- 
bidity, zinc sulfate turbidity, alkaline phosphatase 
and the albumin-globulin ratio. A definite and direct 
correlation was present between cholecystography 
and the Takata-Ara test. It is their feeling that there 
will also be some correlation with the other function 
tests, not so well defined or obvious. Further study 
would be necessary to determine this. 

The role of cholecystography in the study of liver 
function has been more or less neglected in recent 
years. It is the authors’ contention that in more 
isolated areas and in regions where facilities are not 
available, cholecystography may give important in- 
formation differentiating chiefly between hepatitis 
and hepatic cirrhosis, in the former most often being 
normal, and in the latter being distinctly abnormal. 
They consider nonvisualization of the gallbladder 
suggestive of liver cirrhosis if the contrast medium 
is taken properly, if affections of the gallbladder 
have been taken into account, and if other systemic 
diseases such as pernicious anemia, exophthalmic 
goiter, and diabetes mellitus have been excluded.— 


Robert L. Raphael, M.D. 


Sacus, ALLan E. Absence of common bile 
duct. 7.4.M.A., Aug. 16, 1952, 749, 1462- 
1463. 

Anomalies of the biliary ducts are a constant 
source of concern to surgeons performing operation 
in that area. Numerous variations are reported as to 
position, length, and even aberrant sites. 

Absence of the common bile duct has been de- 
scribed briefly but once before. This anatomic 
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variation will be recognized, as it was in the case re- 
ported here, only if the helpful practice of tracing 
the biliary ducts from within after the gallbladder is 
emptied is employed. 

A single case report is presented of a fifty-four 
year old school teacher with the history of severe 
acute pain in the right upper abdomen accompanied 
by nausea and vomiting. Diarrhea developed, the 
stools became clay colored and jaundice and pruritus 
were noted. 

Cholecystograms done two years previously for 
flatulence and constipation showed no concentra- 
tion of the contrast medium. 

At operation, an inflamed, dilated gallbladder 
was found and stones were palpated in the cystic 
duct. The cystic duct was shown, by probing, to enter 
the duodenum with absence of the common duct. 
The hepatic ducts entered the gallbladder in its mid- 
portion. A cholecystotomy was performed. A chol- 
angiogram subsequently outlined the anomaly 
clearly. 

A review of the literature is given and the possible 
mechanisms of development of an absent common 
duct are discussed.—Lawrence R. ‘ames, M.D. 


Twiss, J. Russevi, and Carrer, R. FRANKLIN. 
The relationship of biliary tract disorders to 
diabetes mellitus. dm. F. M. Sc., Sept., 
1952, 224, 263-273. 

Diabetic patients have long been known to have a 
high incidence of biliary tract disorders. It is the 
purpose of this article to review and to illustrate how 
diabetes mellitus may be caused or aggravated by 
disorders of the biliary tract. The authors discuss 
(a) the anatomic and physiologic relationships of the 
biliary tract and the pancreas and (b) the effect of 
functional disorders and organic disease of the biliary 
tract upon the pancreas. An accumulated clinical ex- 
perience now justifies conclusions as to how an ade- 
quate management of such conditions may have 
therapeutic value for the diabetic patient. 

A review of the literature revealed the following 
facts: (a) Cholecystographic evidence of gallbladder 
dysfunction was found in 44 percent of a series of 70 
diabetics over forty years of age. (b) In an analysis of 
patients with gallbladder disease there were nine 
times as many who had diabetes as would be ex- 
pected. (c) Incidence of diabetes in cholecystitis was 
greater than in cholelithiasis. (d) In acute pancrea- 
titis the incidence of diabetes was forty times that of 
chance. (e) Cholelithiasis has been found at autopsy 
in 31 per cent of diabetics with an incidence of 21 per 
cent in a controlled series of nondiabetics. (f) Infec- 
tion of the biliary tract is a common precursor of the 
pancreatitis which sometimes precedes diabetes mel- 
litus, and the onset of the gallbladder disease is 
usually earlier than that of diabetes. (g) In adults, 
cholelithiasis is probably one of the most important 
etiologic factors in diabetes mellitus. 
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Significant anatomic features are: (a) the path ot 
the common bile duct through the head of the pan- 
creas, and (b) the common opening of the pancreatic 
and common bile ducts above the sphincter of Oddi. 
Hjorth, on the basis of anatomic cholangiographic 
studies in a large series coming to autopsy, states 
that 80 per cent show a common opening of this type. 
This common opening may permit a single lesion to 
block both ducts, resulting in pathologic changes in 
either or both systems. 

Associated physiologic disturbances have been 
found to occur in the pancreas as the result of biliary 
tract disorders. Thus in a quoted series of 115 pa- 
tients with chronic gallbladder disease having symp- 
toms suggestive of pancreatic disease, the majority 
showed deficiencies in the external secretion of amy- 
lase, lipase and protease. There was also evidence of 
a disturbed internal pancreatic secretion in that half 
of the patients showed a hyperglycemic and half a 
hypoglycemic tendency. 

Spasm of the common duct sphincter may produce 
(a) biliary stasis with a predisposition to activation 
of an existing infection, (b) progressive infectious 
diseases of the bile ducts with ultimately liver and 
pancreatic involvement, (c) stone formation with an 
additional obstructive element. 

In patients with a common opening of the pan- 
creatic and common bile ducts, an obstructive lesion 
of the ampulla may lead to (a) biliary reflux of pan- 
creatic secretion into the bile ducts and gallbladder, 
(b) pancreatic reflux of bile into the pancreatic ducts, 
and (c) pancreatitis with possibly a subsequent dia- 
betes. 

The associated pathologic conditions of the biliary 
tract which may precede or accompany diabetes are: 
sphincter spasm, infectious cholecystitis, cholangitis, 
cholelithiasis, cancer of the gastrointestinal tract, 
and a benign or malignant lesion of the biliary tract. 
Concomitant liver changes may be hepatitis, fatty 
infiltration of the liver or portal cirrhosis. Hyper- 
glycemia, but not glycosuria, was found in 80 per 
cent of one series of patients with cholelithiasis. 

Surgical Considerations. The presence in the dia- 
betic patient of organic infection or obstructive bili- 
ary tract disease is an indication for surgery. Early 
recognition and treatment of these conditions may 
prevent unfavorable progression of the biliary tract 
disease, and also diminish the likelihood of complica- 
tions such as acute cholecystitis and pancreatitis; 
furthermore, surgical correction of such conditions 
may lessen the severity of the diabetes.—Rodert K. 
Arbuckle, M.D. 


ARNHEIM, Ernest E. Congenital hernia of the 
diaphragm with special reference to right- 
sided hernia of the liver and intestines. Surg., 
Gynec. & Obst., Sept., 1952, 95, 293-307. 
Failure of fusion of the various developmental por- 

tions of the diaphragm or failure of muscular de 
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velopment in these regions results in congenital 
hernia of the diaphragm. The most common site of 
developmental abnormality of the diaphragm is in its 
posterior portion. The identity of location and rela- 
tions of the pleuroperitoneal opening in the fetus and 
the hernial opening suggest that a persistent pleuro- 
peritoneal hiatus is the developmental cause. The 
location of this defect in the costovertebral area has 
become associated with the name “foramen of 
Bochdalek.”’ Not infrequently the posterior defect 
in the diaphragm is large and is thought to result 
from failure of formation of that portion of the dia- 
phragm derived from the pleuroperitoneal mem- 
brane; it occupies the posterolateral portion of the 
diaphragm and usually extends posteriorly from the 
eighth rib and medially to the esophageal hiatus. 

These types of hernia are much more common on 
the left side than the right. From an embryologic 
study this is explained by the earlier closure of the 
right pleuroperitoneal membrane and the protection 
of the liver. 

Most congenital diaphragmatic hernias do not 
have a hernial sac and there is a free communication 
between the pleural cavity and the abdomen (“false 
hernias”). The sac is a thin membrane which is 
usually attached to a cresent-shaped shelf of dia- 
phragm laterally, a segment of diaphragm medially, 
and is reflected over the viscera in the thorax as a 
hood. 

The most common abdominal viscera involved in 
congenital diaphragmatic hernia are the small in- 
testine and the ascending and transverse colon, i.e., 
that portion of the intestinal tract derived from the 
midgut in the fetus. Occasionally the stomach is 
herniated, and either the spleen or liver, according 
to the side of the defect. 

These herniations are probably present by the 
fourth month of fetal life inasmuch as the pleuro- 
peritoneal foramina are usually closed by this time. 
It is remarkable that fusion between the herniated 
intestines and the pleura does not occur. Adhesions 
between the herniated viscera and the intrathoracic 
surfaces are rarely found. 

The displaced viscera in the thorax compress the 
homolateral lung which is usually found as an airless 
mass of dark red tissue compressed against the apex 
of the chest. The heart and mediastinal structures 
are displaced to the opposite side. The small size of 
the peritoneal cavity results from the absence of the 
herniated viscera. 

Prompt surgical treatment of congenital diaphrag- 
matic hernia is extremly important in the newborn 
period. A review of 30 newborn infants with this con- 
dition showed the duration of life to be less than one 
hour in 13, less than twenty-four hours in g, and less 
than thirty-six hours in 2 patients. 

The author reports 3 cases of congenital right-sided 
diaphragmatic hernia of the liver and intestines suc- 
cessfully treated surgically—Mary Frances Vastine, 


M.D. 
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Capurro, Feperico Garcia, and PECANTET, 
Juan Car os. A new technic in the study of 
the mucosal pattern in the cardiac area of 
the stomach. Radiology, Aug., 1952, 59, 198- 
200. 


A new method is offered for visualization of the 
mucosa of the fundus of the stomach. Either by 
aspirating the gas bubble with a duodenal tube or by 
pneumoperitoneum, the fundus is reduced to a 
spindle-shaped segment much like the esophagus. 
When 10-15 cc. of barium is injected through the 
tube, it spreads in a thin layer between the folds of 
the collapsed gastric fundus, demonstrating the 
mucosal detail. Pneumoperitoneum also is useful for 
the diagnosis of lesions growing out of the stomach 
and for differentiation of extragastric lesions. The 
two techniques are often used in combination. 


William A. Goodrich, M.D. 


Rappaport, EmManueL M., Rappaport, 
EuGENE O., and Atper, ABe. Incidence and 
clinical significance of transpyloric prolapse 
of gastric mucosa. 7.4.M.2., Sept. 20, 1952, 
150, 182-188. 


The authors briefly review the literature and the 
divergence of opinions relative to transpyloric pro- 
lapse of the gastric mucosa, reporting on a series of 
1,000 consecutive roentgenological studies of the 
upper gastrointestinal tract of their own. Because of 
the transient nature of the prolapse their roentgen 
criteria of the herniation of the gastric mucosa 
through the pylorus are defined as the demonstration 
on any single film of the duodenal cap region of a 
“mushroom or umbrella shaped defect of the base of 
the duodenal bulb with lobulation caused by the 
antral folds.” 

Prolapse was found in their series in 15.5 per cent 
of cases studied. Occurrence was much more frequent 
in hypersthenic persons with transverse stomachs 
and slightly more frequent in men. The finding was 
more common over the age of thirty. Extent of the 
herniation was usually small and no appreciable re- 
lationship of extent and upper gastrointestinal symp- 
toms was found. Prolapse was noted in 10.7 per cent 
of persons without symptoms, in 13.6 per cent of 
persons with lower bowel symptoms and in 15.9 per 
cent of persons with upper digestive tract symptoms. 

Transpyloric prolapse was found associated with 
every common disease of the gastrointestinal tract, 
the highest incidence of association being 24.1 per 
cent with hiatus hernia. Gastric ulcer patients showed 
15.8 per cent and duodenal ulcer patients 15.6 per 
cent associated prolapse; 19 per cent of patients with 
proved gastritis and 18.5 per cent of patients with 
cholecystitis and/or cholelithiasis revealed this find- 
ing. Other conditions showed a lower incidence of 
associated prolapse. The authors do not feel that the 
incidence of prolapse with proved gastritis was sig- 
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nificantly greater than other associated conditions 
to implicate it as an etiological factor. 

Relative to the improvement of symptoms in pa- 
tients with associated diseases, the authors found 
that there was little difference in the degree of im- 
provement of symptoms after therapy in patients 
with associated prolapse as compared to those with a 
single finding without prolapse. When transpyloric 
prolapse of the gastric mucosa occurs without associ- 
ated disease the symptoms are chiefly functional. 

The authors stress that all other symptom produc- 
ing factors must be excluded before implicating pro- 
lapsed gastric mucosa as the causative agent.—C. EF. 


Sherwood, M.D. 


Lirtner, and Kirsu, Israe. Aber- 
rant pancreatic tissue in the gastric antrum; 
report of seven cases. Radiology, Aug., 1952, 
59, 201-211. 


The authors review the literature of this unusual 
lesion and report 7 cases. In some instances, it should 
be possible to suggest the presence of the condition 
from the roentgen examination. 

The following characteristic findings may be pres- 
ent: (1) there is a nodular filling defect about 1-2 cm. 
in its greatest diameter, usually located in the gastric 
antrum; (2) the shape of the lesion varies from round 
to oval and is sharply demarcated from the surround- 
ing normal stomach; (3) a central pit indicated by a 
barium fleck may be seen; (4) the peristalsis is nor- 
mal and there is absence of spasm, palpable mass or 
gastric residue. 

The signs and symptoms, if present, are not diag- 
nostic and may mimic peptic ulcer, cholecystitis, or 
biliary colic. 

Lesions to be considered in the differential diag- 
nosis are polyps, lymphoma, intramural neoplasm, 
carcinoma of the stomach and gastric ulcer. 


McClure Wilson, M.D. 


BARBOSA, JORGE DE Castro; DE Castro, V. 
Bicupo; CaminHa, NIcoLA; DE OLIVEIRA, 
Canpipo, and Ramos, Car.tos. Duplication 
of the stomach; report of the fifth case re- 
corded. 7.4.M.A., Aug. 23, 1952, 749, 
1552-1555. 

The authors report the fifth recorded case of dupli- 
cation of the stomach. Lesions of this type have been 
found at all levels of the digestive tract. In 1940 Ladd 
and Gross reported the first case of duplication of the 
stomach. In 1951 Hoyer and Adresen reported a 
communicating duct between the gastric cardia and 
the duodenal bulb. In a series of 18 cases collected 
by Ferber almost every level of the gastrointestinal 
tract was represented. 

Pathologically, the lining of the duplicated areas is 
formed of mucosa similar to that of some portion of 
the digestive tract. The duplication is not necessarily 
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a replica of the viscus to which it is contiguous. Com- 
munication between the viscus and the duplication is 
not usual but when present allows the passage of 
digestive contents into the cyst. The differentiation 
between duplication and lymphatic mesenteric cysts 
is of practical surgical importance. While cysts can 
be shelled out easily from the mesentery there is no 
plane of cleavage in the case of duplication. 

The symptoms caused by duplications of the di- 
gestive tract arise from obstruction of the lumen, dis- 
tention of the hollow structure and vascular obstruc- 
tion. 

While roentgenograms will not disclose the histo- 
pathological nature of the mass, the use of contrast 
material may be of value in determining that the 
mass is intramural and extramucosal. The treatment 
of duplication is primarily surgical. 

The authors’ case, a woman, aged thirty-three, 
was admitted complaining of epigastric pain, vomit- 
ing and constipation. Examination revealed a left 
abdominal mass which had gradually increased in 
size over a period of four months. Roentgenological 
study of she stomach showed a voluminous extra- 
gastric tumor mass that displaced the stomach for- 
ward. The impression was that of a large pancreatic 
cyst. 

At operation a thick-walled cystic mass was found 
adherent to the posterior surface and greater curva- 
ture of the stomach and to the anterior surfaces of 
the pancreas and duodenum. More than 2,000 cc. of 
clear, light yellow fluid of neutral reaction was as- 
pirated. A partial hemispherical excision of the cyst 
followed by its marsupialization to the anterior ab- 
dominal wall was completed after painting the lining 
with 10 per cent solution of formaldehyde.—f. N. 


Ané, M.D. 


GoTTLiEB, CHARLES, BERANBAUM, SAMUEL L., 
and Weiner, Metvyn L. Syphilis of the 
stomach. Radiology, Aug., 1952, 59, 193-197. 


Two cases of gastric syphilis are reported: One was 
diagnosed by operation and autopsy, and the other 
by complete disappearance of the lesion following 
specific therapy. Most of the cases in the literature 
have been diagnosed clinically. The accepted criteria 
for such a diagnosis are: (1) untreated tertiary 
syphilis, (2) a demonstrable roentgen defect, (3) pres- 
ence of gastric symptoms, (4) no change by usual 
medical treatment, (5) symptom relief and disap- 
pearance of defect after specific therapy. 

In 70 per cent of cases, the defects seen fluoro- 
scopically occur in the prepyloric region. An hour- 
glass deformity is found in 22 per cent and there is 
diffuse involvement in 8 per cent. The symptoms 
may suggest decreased gastric capacity, cancer, or 
ulcer. The histology of the gumma is discussed.— 
William A. Goodrich, M.D. 


GaGLiarpI, Raymonp A. Preoperative roentgen 
demonstration of non-opaque foreign body 
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in the duodenum; report of case. Radiology, 

Sept., 1952, 59, 419-421. 

Nonopaque foreign bodies in the gastrointestinal 
tract, if they manifest themselves at all, usually do 
so by production of an abdominal catastrophe re- 
quiring emergency surgery. The most commonly re- 
ported of such complications are obstruction and 
perforation. 

A case is reported in which a nonopaque object (a 
toothpick) was demonstrated before the necessity for 
surgical intereference became clinically apparent. 
The history was not helpful, and the symptoms 
might have suggested a functional disorder had the 
roentgen findings been noncontributory. 

The mucus-encased toothpick was shown as a 
tubular filling defect in the third portion of the duo- 
denum at the ligament of Treitz, and caused a 
“stretching” deformity of the intestinal lumen. De- 
layed films showed residual barium coating the ob- 
ject. 

The author found, in the literature of the past 
twelve years, no other report of roentgen demonstra- 
tion of a nonopaque intestinal foreign body prior to 
the development of major complications; he suggests 
that such findings could be made more frequently. 
Lynne Taylor, M.D. 


Roperts, Sava M., Louis Y., and 
Faper, David E. Adenoma of the jejunum; 
case report. Radiology, Sept., 1952, 59, 409- 
414. 

An adenoma of the jejunum was observed for ap- 
proximately three years before removal by surgery. 
During this time, the adenoma increased in size but 
did not cause obstruction. 

The authors believe preoperative diagnosis is possi- 
ble when a lobulated mass with flecks of barium in 
depressions is seen, this mass dilating the surround- 
ing and proximal lumen. The dilated lumen may 
show prominent circular folds giving the appearance 
of numerous loops of bowel superimposed on one 
another. Surgery was not undertaken sooner owing 
to the medical condition of the patient.—Martin B. 
Goodwin, M.D. 


STEINBACH, Howarp L., Lyon, Ricuarps P., 
SmitH, Donatp R., and R. 
Extraperitoneal pneumography. Radiology, 
Aug., 1952, 59, 167-176. 


The authors describe a technique and procedure 
for injecting air (oxygen in this series) into the extra- 
peritoneal areolar tissues to.\demonstrate roentgeno- 
logically the posterior abdominal and pelvic viscera. 
The gas is injected into the areolar tissue between 
the rectum and sacrum, from which it extends into 
the cellular tissue of the entire body. 

Roentgenograms taken with the patient lying in 

various positions allow the demonstration of uterus, 
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fallopian tubes, ovaries, kidneys, bladder, adrenals, 
liver and spleen. It was not possible to outline the 
pancreas in any of their patients. With larger quanti- 
ties of gas, mediastinal and neck structures may be 
outlined. 

The procedure apparently is a safe one and no 
complications have occurred in the patients thus 
examined.—Donald N. Dysart, M.D. 


SmitH, Grarron A. A study of intestinal intu- 
bation using a flexible stylet with control- 
lable tip. Surgery, July, 1952, 72, 17-30. 


Whereas parenteral saline was found to prolong the 
lives of dogs with high intestinal obstruction, it did 
not have a similar effect in cases of low intestinal ob- 
struction. This difference in reaction has been 
thought to be due to absorption of toxic substances 
in cases of low intestinal obstruction. The work of 
Wangensteen and others is cited regarding the un- 
favorable effects of intestinal distention in cases of 
obstruction, and the importance of a combination of 
electrolyte therapy and decompression is empha- 
sized. In this regimen, the Miller-Abbott tube has 
played an important part, although it has had cer- 
tain drawbacks which have stimulated the develop- 
ment of modifications in its structure and use. One 
such modification which makes use of a specially con- 
structed tube and stylet is described in this article. 

The stylet is inserted through a hole in the side of 
the tube to within 1 inch of the stainless steel end- 
plug. The tube is introduced through the mouth into 
the stomach, with the patient supine on the fluoros- 
copy table. The manipulations required to pass the 
tip of the tube into the jejunum are described. All 
manipulations are done with the use of fluoroscopy. 

An intubation is considered successful when the 
tube reaches the distal aspect of the second portion 
of the duodenum. The author states that an average 
passage time in 162 successful intubations was about 
eleven minutes. Of 24 patients with gastroenter- 
ostomies, 23 were intubated in an average time of 
seven minutes. 

In a series of 180 cases in which intubation was 
carried out there were no perforations, and the 
author commends his procedure as being relatively 
safe. 

Of the 180 patients, a group of 113 having intesti- 
nal obstruction was carefully studied to determine 
the effectiveness of intestinal suction. In 83 per cent 
of the patients with intestinal obstruction decom- 
pression was achieved within twenty-four hours.— 


André Bruwer, M.B., Ch.B. 


FRANKLIN, ALFRED Wuirte, and Hosrorp, 
Joun P. Meconium peritonitis due to a hole 
in the foetal intestinal wall and without ob- 
struction. Brit. M. F., Aug. 2, 1952, 2, 257- 
259. 


Two cases of meconium peritonitis due to perfora- 
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tion, but without intestinal obstruction are reported. 
Both patients survived following operation. One ex- 
hibited evidence of pancreatis fibrosis and the other 
was apparently normal. 

The presence of meconium in the fetal peritoneal 
cavity produces an intense chemical peritonitis. The 
visceral peritoneum becomes thickened to form a 
membrane encasing the intestines; in it and in the 
thickened parietal peritoneum calcium is deposited, 
recognized roentgenologically and histologically. In 
some cases there is a plastic peritonitis, in others 
gross ascites. Such changes are not due to infection, 
but infection is added when the normal intestinal 
bacteria appear on the third or fourth day of life. 

It is estimated that in only half of the cases was 
there evidence of intestinal obstruction and a hole 
may be found without any obstruction. Other cases 
have been reported in which subsequent postmortem 
examination failed to show any hole through which 
meconium could have escaped. The authors suggest 
that it is possible that a fetus with meconium ileus 
may by vigorous peristalsis rupture the gut and re- 
lieve itself by passing the meconium into the peri- 
toneal cavity, and that the perforation may even 
heal in some cases before birth. 

The clinical picture is that of neonatal small in- 
testinal obstruction with massive abdominal enlarge- 
ment. Aspiration of the abdominal contents reveals a 
thick fluid, albuminous, heavily bile stained and con- 
taining fat, cholesterol and epithelial squamae on 
microscopy. The roentgenogram of the abdomen may 
reveal calcification and gross dilatation of the small 
intestine. If gas cannot be seen in the rectum in the 
lateral view at or after twenty-four hours, an ob- 
struction in the intestinal tract is presumed to be 
present.— James F. Martin, M.D. 


Tempest, Micuaet N. Meconium peritonitis; 
report of a case due to spontaneous intra- 
uterine perforation of the transverse colon, 
with a brief review of the literature. Brit. 
F. Surg., July, 1952, 40, 28-31. 

Meconium peritonitis is a sterile reaction in the 
peritoneal cavity of the newborn infant due to the 
escape of intestinal contents. It may occur during 
intrauterine life or develop immediately after birth. 
Approximately 50 per cent of the cases demonstrate 
positive evidence of organic intestinal obstruction. 
The lesions vary from congenital intestinal atresia 
to adhesions, intussusception, and volvulus. The re- 
maining 50 per cent of the cases occur without de- 
monstrable organic obstruction. The cause of these 
perforations is not clear and may occur in any part 
of the small or large intestine. In many cases, the 
perforations may be found in segments of gut which 
are clinically and microscopically normal. The per- 
foration usually closes before birth; frequently the 
site of perforation cannot be identified at operation 
or at autopsy. 
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The author reports a case of a newborn infant with 
meconium peritonitis which was secondary to a per- 
foration in the transverse colon. There was no evi- 
dence of intestinal atresia, impacted meconium or 
macroscopic weakness of the gut wall. The whole of 
the small gut was densely matted together by a 
greenish-yellow plastic exudate. The transverse por- 
tion of the colon was involved in the mass. There was 
no evidence of overdistention of the intestinal seg- 
ments, as found in long-standing intestinal obstruc- 
tion; and no calcified masses were found inside the 
abdomen.—Yames F. Martin, M.D. 


ForsHALL, IsABELLA, HALL, E. G., and Rick- 
HAM, P. P. Meconium peritonitis. Brit. 7. 
Surg., July, 1952, 40, 31-40. 

The authors report 3 cases of meconium peritonitis. 
In 2, there was evidence of generalized peritonitis 
and in the third, it was localized. They define me- 
conium peritonitis as one which is primarily caused 
by, and shows evidence at operation or autopsy of 
characteristic lesions produced by intraperitoneal 
meconium. They would exclude peritonitis which 
has been described in the fetus or newborn infant not 
associated with a present or past perforation of the 
gut, and also peritonitis arising from a rupture of the 
intestine during or after delivery in which the escape 
of meconium is rapidly followed by bacterial infec- 
tion of the peritoneum. 

In none of the 3 cases was a perforation seen at 
operation, nor was there clear evidence on micros- 
copy of the exact site of rupture. Intraperitoneal 
calcification occurs but it may be so slight as to be 
demonstrated only when the excised tissues are 
roentgenographed. It was impossible to say with 
certainty how the lesions encountered were pro- 
duced. The authors suggest the following possibilities 
from a study of their cases: (a) volvulus with perfora- 
tion secondary to interference with the blood supply 
of the bowel permitting meconium to escape into the 
peritoneal cavity followed by fibrosis sufficient to 
obliterate the lumen and leave only a fine impermea- 
ble strand; (b) meconium ileus with pressure necrosis 
of the mucosa followed by perforation of the gut wall 
and fibrosis with complete obliteration of the lumen. 
Other authors have suggested: (a) healing of intra- 
uterine ulcerations of the intestine with subsequent 
atresia; (b) the presence of congenital endarteritis of 
the mesentery. 

In most instances of meconium peritonitis there is 
an intestinal obstruction due either to meconium 
ileus, stenosis, atresia, volvulus or hernia. 

The autopsy findings in the 3 cases are reported. 
One patient demonstrated findings typical of cystic 
fibrosis of the pancreas. In another, the pancreas was 
described as normal while the findings are not re- 
corded in the third case.—Yames F. Martin, M.D. 


Macue ta, THomas E., Dworken, Harvey J., 
and Bret, Frucruoso J. Observations on the 
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splenic flexure syndrome. Ann. Int. Med., 

Sept., 1952, 37, 543-552. 

The authors describe the findings in a group of 40 
patients to which they have applied the term 
“splenic flexure syndrome.” In most of these cases 
the findings simulated coronary artery disease. They 
believe that the distention of the splenic flexure by 
gas or possibly by feces might be responsible for the 
symptoms. The symptoms have been reproduced by 
inflation of a balloon in the splenic flexure. Important 
differential diagnosis is that of coronary artery dis- 
ease.—Allison E. Imler, M.D. 


Goin, Lowe. S. Some obscure factors in the 
production of unusual small bowel patterns. 
Radiology, Aug., 1952, 59, 177-184. 


The effects of psychic and emotional factors and 
the influence of allergens upon the small bowel pat- 
tern are described. Two case histories and accom- 
panying roentgenograms showing the normal small 
bowel pattern along with the unusual pattern pro- 
duced under emotional stress are presented. The ab- 
normal pattern was characterized by hypomotility, 
almost complete disappearance of mucosal folds, and 
segmentation of the small bowel. 

Two case histories of patients allergic to milk are 
also presented. The normal small bowel pattern of 
the patients is compared with roentgenograms made 
following the ingestion of milk. The abnormal small 
bowel again demonstrates a marked alteration in 
motility, narrowing and segmentation with barium 
scattered in an irregular and disconnected manner. 
There was a large gastric retention. 

The author concludes his discussion with the 
thought that there may be many other causes which 
may alter the behavior of the intestinal tract. 
Everett E. Seedorf, M.D. 


Reuss, Cartos, Ricoit, Mario H., Braca, 
Roserto, and Epcarpo. Los tu- 
mores del intestino delgado; su diagndéstico 
radiolégico. (Tumors of the small intestine; 
their roentgen diagnosis.) Prensa méd. argent., 
Aug. 15, 1952, 79, 1916-1924. 


The roentgen examination is the procedure of 
greatest diagnostic importance in identifying tumors 
of the small intestine. A film of the abdomen with the 
patient in an erect posture should precede studies for 
small intestinal motility in order to ascertain the 
presence of classical fluid levels if an obstruction is 
suspected. The motility of the small intestine is 
studied fluoroscopically and with serial roentgeno- 
grams made using compression. In recent years the 
rapid procedure described by Weintraub, Williams 
and Ettinger has been utilized also. In addition to 
the study of the colon by the ingestion of barium, a 
retrograde barium enema is used for demonstrating 
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the insufficiency of the ileocecal valve and for evi- 
dence of disease in the terminal ileum. 

The roentgenologic signs found in tumors of the 
small intestine are: (1) localized annular or napkin 
ring constriction; (2) persistent filling defect of an 
intraluminal tumor; (3) chronic intestinal stenosis 
with an exaggeration of the mucosal pattern; (4) 
dilatation of an affected intestinal segment as the 
result of infiltration of a neoplasm with obliteration 
of the mucosal pattern and evidence of stiffening of 
the intestinal wall. These changes are observed more 
frequently in sarcomas rather than carcinomas; (5) 
infiltration of a neighboring loop; (6) signs of intus- 
susception. Not infrequently in carcinomas, the only 
finding will be that of chronic obstruction of the 
jejunum or ileum without definite localization of the 
lesion. 

The intestinal tumors studied included; (1) an 
adenocarcinoma of the third portion of the duode- 
dum; (2) adenocarcinoma of the jejunum; (3) undif- 
ferentiated carcinoma of the proximal ileum; (4) 
polypoid adenoma of the terminal ileum; (5) lympho- 
sarcoma of the jejunum; (6) lymphosarcoma of the 
ileocecal valve; (7) carcinoid of the distal ileum; (8) 
Hodgkin’s disease, primary in the duodenum; (9) 
Hodgkin’s disease, primary in the jejunum.—Murray 
M. Friedman, M.D. 


McEwen, Kenneth L., and LopMELL, ELMER 
A. Acute fulminating idiopathic ulcerative 
colitis; report of a case showing unusual 
roentgenologic and clinical features. Radi- 
ology, Aug., 1952, 59, 185-189. 


An unusual case of acute fulminating ulcerative 
colitis is presented, which tends to add to the evi- 
dence that this condition is one in which the roentgen 
appearance of the colon is not a reliable prognostic 
guide; that the proctosigmoidoscopic findings do not 
always indicate accurately the extent of mucosal 
damage; and that no definite criteria exist by which 
a long-range prognosis can be established in any 
given Case. 

A twenty-three year old white male, shortly after 
rather severe emotional trauma, developed progres- 
sively distressing gastrointestinal symptoms, includ- 
ing diarrhea which became bloody. Proctosigmoido- 
scopic and barium enema studies, twelve days after 
onset of symptoms, were consistent with acute 
fulminating ulcerative colitis. The latter study 
showed, in addition to the usual features, a striking 
picture of multiple, shaggy, undermining ulcerations 
deeply penetrating the mucosa, being particularly 
numerous from the rectosigmoid junction to the mid- 
point of the transverse colon. 

Supportive therapy and aureomycin were given; 
and seventeen days after the initial barium enema 
study, the extensive mucosal ulcerations had disap- 
peared, leaving only residual irritability, particularly 
of the sigmoid and descending portions. During and 
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briefly following this period the patient became 
asymptomatic.—Lynne Taylor, M.D. 


NusHan, Harry, and Mui ter, BENJAMIN. 
Ameboma of the transverse colon. 4nn. [nt. 
Med., Aug., 1952, 37; 372-379. 


The authors report the unusual location of an 
ameboma in the transverse colon. In order of fre- 
quency the location of this type of lesion is first in 
the cecum, then in the sigmoid and then in the de- 
scending colon. 

The granulomatous mass associated with the 
ameboma follows chronic amebic ulceration. Partial 
obstruction or acute intussusception and acute oc- 
clusion may result. 

The diagnosis of ameboma may be difficult be- 
cause the history may be misleading. The symptoms 
consist of localized abdominal pain and emaciation. 
Nausea, vomiting and signs of intestinal obstruction 
may be present. A palpable tumor is usually present 
and multiple tumors may be found. The presence of 
amebae in the stools may be difficult or impossible to 
demonstrate. 

The differential diagnosis is important because the 
usual therapy of ameboma is primarily medical. 
Carcinoma of the colon is the lesion which may 
simulate the ameboma most closely. Differential 
diagnosis depends upon: (1) carcinoma is usually 
single while amebomas may be multiple; (2) in 
amebiasis a larger segment of bowel is involved and 
the transition from normal to abnormal is much more 
gradual; (3) in amebiasis the mucosal pattern ap- 
pears more regular, the bowel wall is not as rigid and 
the obstruction is not as marked as in carcinoma; 
(4) following antiamebic therapy the lesion disap- 
pears and the bowel returns to normal. 

The authors’ patient was a fifty-four year old male 
who complained of loss of weight, anorexia and 
weakness. Barium enema examination showed a 
lesion in the transverse colon compatible with an 
early carcinoma. At laparotomy the transverse colon 
showed redness and thickening of an area about 8 cm. 
in length. Resection and end-to-end anastomosis 
were performed. During hospitalization this patient 
subsequently developed a gastric ulcer which neces- 
sitated a subtotal gastrectomy.—7. N. Ané, M.D. 


Roman, Paut W., Wacner, Joun H., and 
STEINBACH, STANLEY H. Massive fatal em- 
bolism during barium enema study. Radi- 
ology, Aug., 1952, 59, 190-192. 


In the reported case, a Bardex bag was inflated 
under fluoroscopic control, and the rectum was filled 
with barium. The patient began to strain down, and 
the injected barium was seen to assume a peculiar 
stringy appearance, conforming in shape to the pelvic 
vessels adjacent to the rectum. Although the exami- 
nation was immediately discontinued, the patient 
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died within four or five minutes. Postmortem study 
showed barium in the inferior vena cava, the hypo- 
gastric vein, certain pulmonary vessels, renal vessels, 
and several glomeruli. The mechanism of emboliza- 
tion could not be ascertained, though possibly the 
barium entered the venous system through a fissure 
or a varix.—Lynne Taylor, M.D. 


GENITOURINARY SYSTEM 
MacLean, Joun T. Injuries to the genito- 
urinary tract. Canad. M.A.f., Sept., 1952, 
67, 220-231. 


The author comments briefly on the common types 
of injuries to the genitourinary tract and suggests 
methods of treatment. 

Conservative means are recommended in the man- 
agement of rupture or trauma to the kidney, until 
this proves to be an untenable position. Eventual re- 
turn of function often occurs, but if it does not, 
nephrectomy may be performed with less risk to the 
patient later. The author draws attention to the 
cassette holder designed by Dr. L. Orkin of New 
York, for use with 14 by 17 inch cassettes and a 
Lysholm grid. The use of this device is valuable for 
portable studies of the abdomen in those patients 
who cannot, because of their injuries, be moved. 

Rupture of the bladder occurs intraperitoneally in 
40 per cent of cases. Rupture of the bladder, either 
intra- or extraperitoneal, calls for closure of the tear, 
suprapubic drainage and soft tissue drainage of the 
extravasated urine. 

Regarding urethral injuries, methods of using a 
urethral catheter as a splint to produce healing with 
or without surgical repair of the tear are described. 
Late repair and graft of the urethra are also dis- 
cussed.—Daniel L. Rousseau, M.D. 


Martinez, Apaucro. Calculose ureteral pélvi- 
ca. (Pelvic ureteral calculosis.) Rev. med. e 
cir. de Sao Paulo, April, 1952, 72, 215-250. 


Utilizing 30 illustrative cases, the author discusses 
salient points in the diagnosis and treatment of 
calculi in the pelvic portion of the ureter. 

Roentgenographic examination must be considered 
the most valuable aid in the diagnosis and may be 
done with or without contrast media. The great ma- 
jority of the ureteral calculi are radiopaque and can 
easily be demonstrated by a plain roentgenogram. 
Confusing shadows due to phleboliths, calcified 
lymph nodes or sclerosis of the pelvic vessels must be 
excluded. Retrograde pyelography is superior to ex- 
cretory pyelography. 

Exact localization of the calculi and determination 
of the degree of pyeloureteral dilatation are impor- 
tant factors in the choice of therapeutic procedures. 
—Ernst A. Schmidt, M.D. 


Hiccins, Cuaries C. Bilateral polycystic 
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kidney disease. 4.M.A. 

1952, 65, 318-329. 

The author reviews 94 cases of congenital poly- 
cystic kidney disease observed at the Cleveland 
Clinic from January, 1935, to January, 1951. 

Polycystic kidney disease is probably always bi- 
lateral, and consists of massive involvement of the 
renal parenchyma by cysts of various sizes and num- 
ber. The course is slow and progressive. Various 
theories have been suggested to explain the congeni- 
tal factors responsible. Most investigators agree that 
kidney cysts arise from a failure of proper fusion of 
the secretory and excretory systems during embry- 
onic development. 

Polycystic kidneys frequently become very large 
and may weigh from 15 to 18 pounds. The kidney 
surface is irregular and nodular. 

Pain and hematuria are the outstanding symp- 
toms. Chills, fever, lassitude, weakness and loss of 
weight are the symptoms of secondary importance. 
About 50 per cent of the patients complained of 
headache and in most of these cases hypertension was 
present. In the author’s series the youngest patient 
was eighteen years of age and the oldest sixty-two. 
There were 42 men and 52 women. 

Roentgenographic examination is essential in the 
diagnosis of polycystic kidney disease. Renal en- 
largement and coexisting lesions, such as calculi and 
abnormality of the bones, are discovered on the 
initial roentgenogram. Intravenous urography is in- 
dicated if the blood urea is within normal limits. In 
65 cases excretory urography was performed. In 33 of 
these a definite diagnosis was made. In 17 cases 
tentative diagnoses were established and in 1§ cases 
there was insufficient concentration of the contrast 
medium for diagnostic purposes. Retrograde pyelog- 
raphy was performed in 56 cases, and correct diag- 
noses were evident in §1 instances. 

Early in the course of the disease roentgenographic 
diagnosis may be difficult. Later with enlargement 
and increase in the number of the cysts the calyces 
become deformed, angulated and elongated. Still 
later the typical “dragon deformity” may be noted. 
Of importance is the bilateral presence of the lesions. 


—¥. N. Ané, M.D. 


Arch. Surg., Aug., 


Ercote, Ricarpo. Radiologia clinica del 
antrax del rifén. (Clinical radiology of 
anthrax of the kidney.) Arch. espan. urol., 
1952, &, 221-244. 


The author has observed 14 patients with anthrax 
involving the kidney. The pyelographic image simu- 
lated tumor formation, without signs of infiltration 
or of invasion of the excretory passage, which may be 
seen with neoplasm. Perinephric infection may be 
present. Administration of antibiotics, such as 
penicillin, during a febrile stage may ameliorate the 
clinical course. A palpable mass may be present. 
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Roentgenograms and diagrams of the 14 cases are 
presented.—Charles M. Nice, M.D. 


SKELETAL SYSTEM 


Vines, R. H. Polyostotic fibrous dysplasia. 
Arch. Dis. Childhood, Aug., 19§2, 27, 351- 


355. 


Two boys with polyostotic fibrous dysplasia are 
described with findings of café au lait spots, cystic 
changes in expanded bones with thinned cortices 
and a “ground glass” appearance. One patient sus- 
tained a pathological fracture, the other developed 
bossing of the skull with sclerosed facial and cranial 
bones. Both had an elevated serum alkaline phos- 
phatase and a family history of skin pigmentation. 
Because of an incidence of skin pigmentation found 
to be 12 per cent in the general population the sig- 
nificance of this finding is doubtful. Neither showed 
precocious puberty. 

The etiology and relationship to the monostotic 
form of the disease are discussed as are the pig- 
mentary, endocrine, and chemical changes. 

A review of 140 cases in the literature did not 
prove an increase in the number of congenital 
anomalies associated with this disease. Life expecta- 
tion is not altered. Progression in adult life rarely 
occurs. Fractures heal well.—Fay H. Squire, M.D. 


LicHTENSTEIN, Louis, and Hatt, Joun E. 
Periosteal chondroma; a_ benign cartilage 
tumor. ¥. Bone & Foint Surg., July, 1952, 
34-A, 691-697. 


Periosteal chondroma is described in this paper 
as a slowly growing benign cartilage tumor of limited 
size which develops within and beneath the periosteal 
connective tissue and characteristically erodes and 
induces sclerosis of the contiguous cortical bone. As 
such, it must be clearly distinguished from osteo- 
cartilaginous exostosis (osteochondroma) and from 
solitary enchondroma. Thus far Lichtenstein and 
Hall have encountered it on hand and foot bones, as 
well as on large limb bones, as for example on the 
tibia and humerus. It seems likely, however, that the 
lesion also occurs in other sites. 

Periosteal chondroma is composed of lobules of 
hyaline cartilage, not unlike an enchondroma but 
tends to be more cellular and its content of plump 
cartilage cell nuclei is likely to suggest a significantly 
active growth potential, although this is not borne 
out by what the authors have found to be its clinical 
behavior. The tumor tends to develop in close appo- 
sition to the cortex of the bone, nestling in a semilunar 
hollow which it has apparently created by gradual 
pressure erosion. 

The lesion may develop in children as well as in 
adults. The symptoms usually referable to it are 
pain, gradual swelling and local tenderness. The 
duration of symptoms in the cases observed ranged 
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from a few months to ten years. Clinically, a firm, 
generally small, slightly tender tumor is found 
which, if located near a joint, may produce some 
limitation of motion. At operation, a rubbery, firm, 
lobulated cartilage tumor adherent to the perioste- 
um is found. 

On roentgen examination, a comparatively small, 
peculiar trough-like hollow or declivity in the cortex 
is noted. The base of this hollow, semilunar in shape, 
consists of sclerotized cortical bone, apparently re- 
flecting reaction to slow pressure erosion. Of the 
tumor itself, which is responsible for these changes, 
beyond a vaguely defined soft tissue shadow, only 
such focal areas as happen to be sufficiently calcified 
or ossified for visualization are observed. If the pro- 
jection is such that the depressed, sclerotized cortical 
base is superimposed on the shaft of the bone, one 
may gain a false impression of a central tumor of 
rounded or ovoid contour suggesting an enchondroma. 
Ordinarily, the peripheral contour of the tumor is 
not visible, although in one instance in the humerus 
the peripheral contour became outlined by a deli- 
cate convex shell of periosteal new bone. The au- 
thors state that if one is familiar with the roent- 
genographic appearance of periosteal chondroma, 
the picture in any given instance is likely to be suf- 
ficiently distinctive to strongly suggest the diagno- 
sis, although otherwise it will probably be rather 
puzzling. This will be heightened if, as is sometimes 
the case, one observes irregular focal areas of in- 
creased density within the lesion nestling in the 
hollow of the eroded cortex, which indicates its 
probable cartilaginous nature. The possibility of a 
glomus tumor or a lesion of pigmented nodular 
tenosynovitis (giant cell tumor of tendon sheath, so- 
called) which has eroded the contiguous cortex, must 
be considered in the differential diagnosis if the 
tumor occurs in the phalanges of the fingers. 

The treatment which is recommended in most 
instances is conservative surgical extirpation and 
curettement of the eroded, sclerotized cortical base. 
Block excision is feasible if the tumor has involved a 
long limb bone and is substantially larger than it is 
on a finger phalanx, for example. The results of 
treatment by either method were uniformly satis- 
factory. The authors would be disinclined to advo- 
cate trial of roentgen therapy in view of the in- 
effectiveness of irradiation of cartilage tumors in 
general. Moreover, they feel that it scarcely seems 
justified to accept the known hazards of roentgen 
therapy in treating a benign neoplasm which can be 
readily cured by simple surgical removal. 


Ralph 8. Bromer, M.D. 


and Masto, Pinkus. 
“Periostitis albuminosa” de Ollier y Poncet. 
(“Albuminous periostitis” of Ollier and 
Poncet.) Prensa méd. argent., July 18, 1952, 


39, 1651-1659. 


Nunziata, AMERICO, 
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A twenty-three year old patient presented with a 
fusiform tumefaction of the distal right thigh. No 
special historical antecedents were elicited. Pain was 
less on resting, augmented on ambulation. Dia- 
thermy exaggerated the complaint. The femoral 
diaphysis on roentgenograms revealed a lacunar cor- 
tical fissure which elevated and separated the exter- 
nal layer. Periosteal proliferation was noted. On 
surgical exploration about 50 cc. of clear, sero- 
albuminous fluid was found in a thinly encapsulated 
area. Drainage was instituted and postoperative 
course was uncomplicated. Histopathologic diag- 
nosis was “chronic inflammatory process with intense 
granuloangiomatosis, abscess formation and presence 
of necrobiotic zones.”” It was concluded that this 
represents a case of chronic osteoperiostitis, similar 
to the disease of Ollier and Poncet. 

Relatively few examples of this disease are found 
in the world literature. Moulonguet and Rousset 
considered it a forme fruste of osteomyelitis. Like 
osteomyelitis, the condition is seen in children and 
adolescents. Also, it occurs near the epiphyses. The 
staphylococcus has often been indicted as the etio- 
logic agent. The condition has been associated with 
fractures. 

The authors conclude that the type of fluid and 
tissue changes do not indicate that this is a forme 
fruste of osteomyelitis, but rather a distinct clinical 
condition, readily cured by surgery.—Charles Nice, 


M.D. 


Dennison, Watiace M., and MacpHerson, 
Duncan A. Haematogenous osteitis of in- 
fancy. Arch. Dis. Childhood, Aug., 1952, 27, 
37 5-38 i. 

Osteitis of infancy differs from osteitis in children 
over two years of age. Two groups are recognized: 
(1) streptococcal osteitis of infancy, in which 
toxicity is uncommon and although joint infection 
and abscess formation are frequent, sequestration is 
rare and bone defects are restored to normal as are 
joint functions; (2) osteitis of the newborn, which 
may be either benign or severe. The organism is al- 
most invariably a coagulase positive staphylococcus, 
often resistant to penicillin but sensitive to aureo- 
mycin and streptomycin. 

The. benign form of osteitis of the newborn in- 
volves one bone with little systemic disturbance and 
the prognosis is good even without antibiotics. The 
severe type, known also as gener ralized osteitis of 
the newborn, is a grave sy stemic disease with multi- 
ple sw ellings, positive blood cultures, and roentgeno- 
graphic findings of subperiosteal bone formation and 
destruction of the metaphyses and epiphyses. Joint 
infection occurs early and irreversible bone changes 
are noted. Seven cases of this type are described. 

Treatment of these diseases depends on the sensi- 
tivity of the organism to the various antibiotics. 
Evacuation of pus and aspiration of joints should be 
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performed as in older children. The progress of the 
bone disease in the severe type is influenced little 
by antibiotics and the prognosis as to function is 
guarded.—Fay H. Squire, M.D. 


Graccal, L. Familial and sporadic neurogenic 

acro-osteolysis. Acta radiol., July, 1952, 33, 

7~29. 

Familial Neurogenic Acro-osteolysis. 

This condition is characterized by chronic ulcera- 
tion resulting in extensive mutilation of the feet, 
sensory disturbances of the extremities and a familial 
incidence. 

1. Symptoms and signs. More than one successive 
generation may be involved. Males are affected 
three times as frequently as females. The disease 
usually begins in childhood. A painful ulcer appears 
on the plantar aspect of the foot and after some time, 
a bony spicule is discharged and the ulcer heals. 
After an interval another swelling may appear and 
another region on the sole of the foot is involved. The 
feet become deformed, chronically swollen and ex- 
tensively mutilated. 

Sensory disturbances are always associated with 
the foot lesions. Superficial sensibility is impaired, 
the sensation of pain being the one most affected. 

2. Roentgen appearance. The bone changes char- 
acteristic of familial acro-osteolysis are usually com- 
plicated by a superimposed chronic osteomyelitis 
involving the bone at the site of the ulceration. The 
heads of the first and second metatarsals are usually 
the first to be involved by the osteomyelitic process. 

Changes typical of familial acro-osteolysis are most 
evident in the phalanges. The shafts are thinned out 
and the epiphyses remain unaffected until the later 
stages. When the shafts have been completely de- 
stroyed, the epiphyses remain as loose bone frag- 
ments which either undergo slow reabsorption or are 
eliminated as sequestra. 


Sporadic Neurogenic Acro-osteolysis. 


As well as being non-familial, sporadic acro- 
osteolysis differs from the familial type in the fol- 
lowing ways: 

1. It is often unilateral. 

2. The sensory disturbances of the foot are incon- 
stant and if present, are usually not very conspicu- 
ous. 

3. This type is almost always associated with 
demonstrable malformations of the spine and of the 
foot. 

4. There is no definite sex incidence. 

5. The progress of the disease is more rapid; 
within a few years the maximum degree of mutila- 
tion is reached and the condition then becomes sta- 
tionary. 

In other respects the clinical features of sporadic 
acro-osteolysis do not differ from those of the 
familial type. Recurring ulcers and elimination of 
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sequestra mark the progress of the disease until ex- 
tensive mutilation of the foot results. 

Etiology. The author believes that both types of 
acro-osteolysis are due to a peripheral nerve lesion 
but the type of nerve involvement is obscure. The 
following facts have caused him to arrive at this 
conclusion: 

1. The osseous lesions are most marked at the 
distal ends of the feet. 

2. The sensory disturbances have a_ peripheral 
distribution. 

3. The type and distribution of the osseous lesions 
in acro-osteolysis bear a close resemblance to the 
changes characteristic of neural leprosy. 

4. The normal appearance of the spinal cord at 
the autopsy of one of the author’s cases suggested 
that the lesion in the sensory paths may have been 
located in the peripheral fibers.—Mary Frances 
Vastine, M.D. 


PLenk, Henry P. Calcifying tendinitis of the 
shoulder; a critical study of the value of x- 
ray therapy. Radiology, Sept., 1952, 59, 384- 
389. 


Calcifying tendinitis of the shoulder was observed 
most commonly in the middle-aged group of people 
and, in this controlled study of the effect of roentgen 
therapy on 38 patients, was seen more frequently in 
females. Films of the shoulder in external and in- 
ternal rotation of the humerus demonstrated calcifi- 
cation most commonly in the supraspinatus tendon 
with a smaller number showing it in the tendon of 
the infraspinatus muscle. None was found in the 
teres minor or subscapularis tendons. Calcium depo- 
sition in the subdeltoid bursa, seen best on the exter- 
nal rotation film as a thin layer of increased density 
extending 2 to 3 cm. below the greater tuberosity, 
was noted in several patients. This bursal calcifica- 
tion was thought to occur when the tendon ruptured 
and discharged the calcareous material into the bursa. 

The author discusses the life history of this disease 
and presents the results of his treatment. Seventeen 
of the 38 patients actually received no irradiation as 
a § mm. lead shutter was left in place during the 
treatment without the patient’s knowledge. The 
evaluation carried on for a period of six weeks after 
the treatment indicated that equally satisfactory re- 
sults were obtained in both the treated and un- 
treated groups. Since an average of eleven days was 
required for definite improvement or relief of symp- 
toms in both groups it was felt that roentgen therapy 
could not be credited with shortening the period of 
disability. Complete restoration of motion of the 
shoulder was evident at the end of six weeks in an 
equal number of the treated and untreated cases. 
Donald N. Dysart, M.D. 


Wietanp, H. Ein Beitrag zur Kenntnis der 
Acroosteolyse. (A contribution to the knowl- 
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edge of acro-osteolysis.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen ver. m. Rontgenpraxis, Aug., 
1952, 77; 193-198. 

The author reports the case history of a patient 
with osteolytic lesions in the phalanges of both hands 
and feet. This case is similar to the one described by 
Harnasch (Fortschr., 1950, 72, 352). The latter 
author believes that the lesions are caused by a cen- 
tral nervous disturbance and inadequate function of 
the anterior lobe of the pituitary. Reproduced roent- 
genograms show large osteolytic defects and oc- 
casionally there is complete absence of the distal 
phalanges of the toes and fingers. The roentgen ap- 
pearance strongly resembles that seen in neuro- 
pathic or neurovascular disturbances (such as, for 
instance, leprosy). 

The author also mentions that the patient was 
suffering from psoriasis.—Egon G. Wissing, M.D. 


Junce, H. Uber diagnostische Befunde bei 
Peridurographie mit Ausnahme _hinterer 
Bandscheibenvorfalle. (Diagnostic findings 
in peridurography with exception of cases 
of posterior prolapse of the intervertebral 
disc.) Fortschr. a. d. Geb. d. Réntgenstrahlen 
ver. m. Réntgenpraxis, Aug., 1952, 77, 187- 
192. 


This method consists of a peridural injection of 
viscous perabrodil M (plus 1 per cent novocaine) into 
the sacral area. 

The author describes the use of this method in dis- 
placement of vertebrae, inflammatory disease of the 
spine, spinal injuries and ankylosing arthritis. 

The conclusion is reached that the method cannot 
be recommended in as much as severe accidents may 
occur if this opaque medium is injected intradurally. 
—Egon G. Wissing, M.D. 


Morton, Daniet G., and Gorpan, GILBERT. 
Observations upon the role of the sex hor- 
mones in the development of bony pelvic 
conformation. 4m. F. Obst. & Gynec., Aug., 
1952, 64, 292-300. 

The authors believe that there is a remarkable 
similarity between the prepuberal pelves of children 
of opposite sexes, and that if the differences occurring 
with maturation were due to sex hormones, then a 
study of the pelves of hypogonadal individuals 
should show little or no differentiation according to 
sex. However, they found that there were definite 
sexual distinctions, even in the presence of very low 
hormonal levels. 

They conclude that the pelvic characteristics of 
mature pelves do not depend primarily on sex hor- 
mones, but that they may have some effect on ma- 
turation. 

They suggest that roentgenographic study of the 
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pelvis may be of aid in studying hypogonadal indi- 
viduals in the absence of secondary sex characteris- 
tics.—George L. Sackett, Fr., M.D. 


Snopcrass, THomas J., and SuckLe, Henry 
M. Sacrococcygeal chordoma. 4.M.A. Arch. 
Surg., July, 1952, 65, 181-187. 


A total of 144 cases have been recorded in the 
literature including the case reported by the authors 
who have also reviewed 8 additional cases between 
1943 and 1948. 

Chordomas may occur at any age but are most 
frequent in the fifth decade of life. 

It is a tumor which arises from the primitive noto- 
chord, progresses slowly, tends to invade and destroy 
bone by direct extension and occasionally metasta- 
sizes to distant lymph nodes or viscera. 

The tumor becomes invasive only when it meets 
with some resistance to its growth as the sacrum. 
Rarely, widespread metastases do occur in the lungs, 
liver and peripheral lymph nodes. Radiation therapy 
has very little effect upon the growth and the only 
effective treatment is surgical excision. It is fre- 
quently necessary to re-operate several times for 
local recurrence. 

The authors’ case of chordoma of the notochord is 
reported in detail.—_W. W. Maver, M.D. 


Kire, J. H., and Frencn, G. O. The early diag- 
nosis of flat-headed femur. South. M. 7., 
July, 1952, 45, 581-585. 

The authors stress the necessity of recognizing the 
early symptoms and roentgenographic signs so that 
treatment can be started before much damage has 
been done to the softened femoral head. The bad end 
results are due, not so much to the form of treatment, 
as to the delay in diagnosis which has allowed the 
head of the femur to become flattened and partially 
deformed before the diagnosis has been made. 

The most common complaint of the 165 cases re- 
viewed was pain in the thigh or knee after an injury 
or overexertion. At almost the same time a limp was 
noticed. The first physical findings were limitation of 
internal rotation and slight limitation of full abduc- 
tion. 

The earliest roentgenographic sign has been re- 
ported by Waldenstrom as a slight lateral separation 
of the head of the femur from the medial wall of the 
acetabulum. This was present in 99 per cent of the 
cases. A full description of the sign is quoted. 

The next most helpful early sign is the so-called 
“obturator sign.” The obturator foramen is smaller 
on the diseased side. Although present in a large per- 
centage, the authors feel that it is due to a slight 
rotation of the pelvis rather than the disease itself, 
as they have found it in many other conditions. 

Another early sign can be called the “roof sign” 
which has not been described previously. In over a 
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third of the cases, the lateral half of the head loses its 
normal convexity and becomes flattened. This pro- 
duces a head shaped like the roof of a house. The 
mechanism for this is that the softening of the head 
and destruction begin first at the lateral and anterior 
surface. 

The fourth early sign is a certain degree of bone 
atrophy on the involved side which is measured by a 
photoelectric light meter. A slight change in the early 
case can be detected by this method when it was not 
apparent to the eye.—Norman Heilbrun, M.D. 


Maatz, RicHarp, and Lempert, HELMurTH. 
Zur Kopfnekrose nach medialer Schenkel- 
halsfraktur. (Necrosis of the head following 
medial fracture of the femoral neck.) Chirurg, 
July, 1952, 23, 304-306. 


The authors compare the results obtained in the 
treatment of 386 cases of femoral neck fractures. The 
material, which was accumulated from the records of 
the Schleswig Holstein Compensation Insurance 
Company, covers the years 1930 to 1949. 

They feel that the practice of pinning a hip in an 
impacted fracture ‘“‘to give more support” is not only 
unnecessary but harmful and may produce necrosis 
of the head by separating the fragments and severing 
existing blood supply even if only temporarily. 

Two hundred and twenty-eight cases were treated 
conservatively and 158 with the Smith-Petersen pin. 
Numerous cases of impacted fracture which healed 
without necrosis after conservative treatment were 
omitted from this study. The remaining 312 cases 
were observed for a period of from 3 to 20 years. 

In the group treated conservatively, pseudoarthro- 
sis was found in 41 per cent and necrosis of the head 
in 7 per cent of the cases, while the operated group 
exhibited pseudoarthrosis in 20 per cent and necrosis 
of the head in 21 per cent of the cases. In discussing 
the reasons leading to the necrosis, the authors men- 
tion the possibility of injury to the nourishing vessels 
and the possible action of the nail in the sense of 
metalosis. They stress especially the fact that the 
pinning produces immobilization of the fragments 
and, through the subsequent weight bearing, the 
head undergoes molding in the process of bone sub- 
stitution in the presence of a partial or total necrosis. 
The resulting deformity is then detectable on roent- 
genographic examination. In the cases treated con- 
servatively, although the necrosis may exist, weight 
bearing is avoided and consequently there is no de- 
formity of the head. 

In conclusion, the authors state that if we accept 
the fact that good bone union is dependent on correct 
apposition of the fractured surfaces, the maintenance 
of such conditions is important so as to avoid necrosis 
of the head.—Sa/omon Silvera, M.D. 


Jenny, Fritz. Uber aseptische Nekrosen im 
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Sprungbein. (Aseptic necrosis of the talus.) 
Chirurg, July, 1952, 23, 300-304. 


The author describes the different forms of avascu- 
lar necrosis which may occur in the talus. In frac- 
tures, although all blood vessels in the region of the 
neck may be severed, a necrosis does not develop un- 
less there is in addition a luxation of the talus body, 
and the blood supply of the joint capsule and liga- 
ments is interrupted. The roentgenographic examina- 
tion, after several weeks, reveals normal density of 
the necrotic fragment, whiie the adjacent bones show 
atrophy. 

The process of bone substitution takes months and 
occasionally years. The early immobilization of the 
fragments is of great importance for the revasculariz- 
ation. Klaiger recommends, in addition, arthrodesis 
of the inferior joint to promote vascularization from 
the calcaneus. The author warns against too early 
weight bearing which may break down newly built 
bone trabeculae, resulting in an uneven articulating 
surface at the superior aspect of the trochlea and the 
production of “‘arthronosis deformans.” Two such 
cases are presented showing disability and painful 
symptoms. 

Another form of necrosis of the talus is osteochon- 
dritis dissecans. The author agrees with Axhausen in 
recognizing the disease as a primary aseptic bone 
necrosis, the first pathological change consisting of 
epiphyseal necrosis followed by subsequent sub- 
chondral fracture. He states that if the theory of re- 
peated trauma with disturbance of the blood supply 
and subsequent necrosis is accepted as the basis of 
the causation of osteochondritis dissecans, the exist- 
ing medical judgment of traumatic medicine must be 
fundamentally revised. Osteochondritis dissecans ap- 
pears most frequently at the superior and medial 
aspects of the trochlea. Roentgenographically there 
is a subchondral process of demarcation of about 
I cm. in diameter and mostly 3 to 5 mm. in depth. A 
thin zone of increased bone density separates it from 
the normal bone structure. Eight such cases are pre- 
sented in 2 of which the loose fragment was found to 
be surrounded by cartilage at operation. 

In concluding, the author describes a case of asep- 
tic necrosis involving the head of the talus and the 
navicular bone which proved to be of tuberculous 
origin.—Salomon Silvera, M.D. 


E. Die skelettveranderungen bei 
Leukamie. (Skeletal changes in leukemia.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen ver. m. 
Réntgenpraxis, Sept., 1952, 77, 263-276. 
The relationship between bone marrow and bone 

tissue is based on the following observations: 

1. Heterotopic bone formation is always associ- 
ated with simultaneous differentiation of the bone 


marrow. 
2. Formation of mature marrow is associated with 
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differentiation of mature bone. This is particularly 
striking in osteopetrosis, where the narrow marrow 
space contains undifferentiated, spindle cell stem 
tissue without blood cell formation. 


3. Bone changes vary, depending upon the age of 


the displacement of the diseased marrow tissue. With 
the replacement of the hyperplastic marrow by fatty 
marrow, the bony structure becomes more normal. 

There are many examples of lack of association 
between the process in the bone marrow and that in 
the bone tissues. In leukemia, there is lymphatic or 
myeloid hyperplasia usually without any structural 
bone changes. Bone changes in leukemia are rare, and 
are limited to absorption or production of bone. The 
processes occur not through the blood cells but 
through osteoblasts and osteoclasts. Absorption is 
much more frequent than is production. Generalized 
demineralization usually is present, although oc- 
casionally there are localized areas of bone absorp- 
tion. When bone production does occur, the endos- 
teal and periosteal changes may be differentiated 
easily. The periosteal thickening is nonspecific and 
results from a raising of the periosteum by leukemic 
infiltration. Periostitis is an expression of extra- 
osseous extension of the myeloid tissues and of ex- 
haustion of the endosteal reserve space. On the con- 
trary, the rare endosteal hyperostosis or spongio- 
sclerosis is a true specific change and is related to 
osteomyelosclerosis. Histologically, the new bone 
formation does not arise from that bone in immediate 
contact with the lymphatic tissue but from an inter- 
vening fibrous layer. 

The characteristics of the bone changes in leukzmia 
are due to: 

1. Leukemia destroys existing tissues. 

The growth potential of the leukemic tissue 
exceeds considerably that of the other body tissues. 

3. Leukemic tissue process runs in phases, remis- 
sions and exacerbations. The bone process may be- 
come normal at a favorable stage of the disease. 

4. Leukemic marrow process involves the entire 
skeleton, particularly the peripheral short and long 
bones. 

Leukemic changes in the bones occur much more 
frequently in children than in adults. No distinction 
can be made between lymphatic and myelogenous 
leukemia. In adults, there is diffuse osteoporosis, 
spotty bone absorption, and localized bone destruc- 
tion. The diffuse osteoporosis cannot be differenti- 
ated from senile changes, on roentgen film alone, 
except for the more rapid onset in leukemia. The 
spotty areas of bone absorption are small in size, and 
round or oval in shape. They simulate myeloma 
changes, although in the latter, these are more 
sharply outlined. Localized bone absorption, par- 
ticularly in lymphatic leukemia, may lead to spon- 
taneous fracture. The roentgen appearance is that of 
osteolytic metastasis but healing is much more un- 
favorable than in carcinoma metastasis. 

In children, the early bone changes lead to dis- 
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turbance in the primary and secondary ossification 
processes, without simultaneously delaying the 
growth in length or width of the bones. The following 
single changes are not characteristic but in combina- 
tion at least suggest the diagnosis: Juxta- epiphyseal 
band-like osteoporosis, generalized osteoporosis, 
spotty bone absorption, endosteal osteosclerosis, and 
periosteal bone production. Juxta- epiphyseal osteo- 
porosis can be made out best in distal and proximal 
epiphyses of tibia, distal of femur, distal and proxi- 
mal of radius, and distal of ulna. Anatomically, there 
is a leukemic infiltration of the epiphyses. In remis- 
sions, the juxta-epiphyseal osteoporosis may disap- 
pear in several weeks; Landholt claims that it takes 
at least six weeks for this change to take place. 

The moth-eaten spotty areas of osteoporosis in the 
epiphyses and metaphyses of the long bones and of 
the short and flat bones are more characteristic of 
leukemia. Often, there is aiso cortical erosion. The 
combination of juxta-epiphyseal band-like osteo- 
porosis, spotty bone absorption, and atrophy of the 
spongiosa gives a characteristic roentgen appearance, 
which may be considered pathognomonic for leu- 
kemia. The skull may show granular atrophy and 
erosion of the external table. When periostitis of the 
Icng bones is noted, there is always a clear zone be- 
tween it and the cortex. Endosteal osteosclerosis sel- 
dom is seen in children with leukemia. Rheumatoid 
joint symptoms and findings are the prominent clini- 
cal manifestations and mask the hematological dis- 
ease. Usually there is fever, pain and swelling of the 
large joints, and more seldom of the fingers and toes. 
Lymph node, spleen and liver enlargement is not par- 
ticularly noticeable. The white blood cells usually are 
not increased but leukoblasts are present. Average 
course is six months but very few patients survive 
over two years. 

The author states that he has never seen localized 
or generalized osteosclerosis in leukemia of the adult. 
Metastatic carcinoma with involvement of the spleen 
and bone marrow is most often the disease which will 
give the roentgenological and hematological pictures 
simulating leukemia.—Samuel Richman, M.D. 


STODTMEISTER, R., and SANDKUHLER, ST. 
Grundsatzliches zur rontgenologischen Beur- 
teilung der Osteomyelosklerose. (Funda- 
mentals in roentgen evaluation of osteo- 
myelosclerosis.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen ver. m. Réntgenpraxis, Sept., 
1952, 77; 283-287. 

Fully developed osteomyelosclerosis is character- 
ized by the following triad: 

Endosteal sclerosis of the spongiosa, with con- 
siderable increase of the bone substance, narrowing 
of the medullary space, and obliteration of the bone 
marrow by fibrous tissue. 

2. Giant spleen, with extra-osseous myelopoiesis. 
3. Bone marrow insufficiency, with anemia, 
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granulocytopenia, thrombocytopenia, and sometimes 
with a blood picture resembling that of myeloid 
leukemia. 

On roentgen examination, the bones are thickened 
because of the increase of bone substance. In general, 
those parts of the skeleton which normally contain 
cell-forming marrow, are more severely involved. 
Typically, the thickening is irregular and spotty, al- 
though it may be massively homogeneous. The con- 
tour of the involved bone is normal. 

Bone changes and clinical picture do not run 
parallel. Extensive osteosclerosis with relatively nor- 
mal blood findings, and slight sclerosis, with complete 
breakdown of the blood forming cells, may be seen. 
Myelofibrosis is not the end-result of osteosclerosis 
but both processes occur simultaneously. Fibrosis of 
the bone marrow leads to changes of the vascular 
apparatus of the marrow. The cause of the changes in 
the marrow is unknown. 

The large spleen and leukemic-like blood changes 
have been explained as a neoplastic hemoblastosis. 
Radiation therapy or splenectomy always has re- 
sulted in poor results. Because the spleen assumes 
myeloid metaplasia as a result of fibrosis of the bone 
marrow, no treatment to impair the function of the 
spleen should be attempted. 

The compensatory myelopoietic tissue of the 
spleen is extremely radiosensitive and may be in- 
fluenced even by roentgen examination of the ab- 
domen; therefore, such examinations should be 
avoided or held to a minimum. The relation between 
osteomyelosclerosis and polycythemia is of interest. 
Dameshek believes that every patient with poly- 
cythemia vera, if he lives long enough, will end up 
with obliteration of the bone marrow by fibrous tis- 
sue and thus with osteomyelosclerosis. In addition to 
the characteristic form of osteomyelosclerosis with 
extra-osseous myelopoiesis (Heuck), there are more 
rare forms in which there is no extra-osseous myelo- 
poiesis and no splenomegaly. The prognosis in these 
latter cases is much worse, the patients living a few 
months or years. In the Heuck form, it is not unusual 
for a patient to live up to twenty years.—Samuel 
Richman, M.D. 


SrarK, Jesse D., Apter, Norman N., and 
Rosinson, H. Hereditary multiple 
exostoses. Radiology, Aug., 1952, 59, 212- 
215. 

Three cases of hereditary multiple exostoses are re- 
ported. A mother and 2 of her 4 children, aged two 
and six years, were affected. A brief review of the 
literature is given.—Martin B, Goodwin, M.D. 


MacEwen, K. F., and Hatt, M. R. Osteoid 
osteoma. F. Canad. A. Radiologists, Sept., 


1952, 35 48-53. 
The authors give a brief review of the literature 
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concerning osteoid osteoma, including a table to 
show the age incidence and location of the 158 cases 
reported in the literature up to the present time. The 
most frequent age of occurrence is between eleven 
and twenty years, with males predominating two to 
one. The bones of the lower extremity are most fre- 
quently involved. 

The clinical picture, pathology, etiology and roent- 
genological appearance are discussed. Eleven addi- 
tional cases are reported in detail—V. L. Peterson, 
M.D. 


Srencer, A. Uber Knochenveranderungen bei 
im Wachstumsalter entstandenen arterio- 
vendsen Aneurysmen. (Bone changes in the 
presence of arteriovenous aneurysms develop- 
ing during the period of growth.) Fortschr. a. 
d. Geb. d. Réntgenstrahlen ver. m. Réntgen- 
praxis, Sept., 19§2, 77, 308-311. 


The author reports the clinical and roentgenologic 
findings in an apprentice, aged fifteen, who had com- 
plained of a sensation of heat in the right hand since 
his sixth year, followed gradually by an increase in 
the size of the right arm. 

Roentgenograms showed osteolytic changes con- 
fined to the involved arm, with worm-shaped areas of 
rarefaction and trabeculations of increased density. 
The diagnosis of arteriovenous aneurysm of the right 
forearm was made on clinical grounds and was con- 
firmed surgically. The arteriogram proved to be of 
little value. Re-examination of another patient who 
presented a similar clinical syndrome showed similar 
bone changes. 

The author emphasizes that the bone changes are 
confined to the parts distal to the aneurysm, extend- 
ing throughout those parts and not being limited to 
the region adjacent to the aneurysm; they also state 
that these changes develop only when the vascular 
abnormality occurs during the period of growth. 
They believe that the bone alterations are the result 
of increased collateral vascularization. 

The roentgenograms of the 2 cases are reproduced. 
—Albert Oppenheimer, M.D. 


BLoop AND LymMpH SysTEM 


ScHuLtz, Atvin L., and Hatt, Wenpve H. 
Clinical observations in 100 cases of infectious 
mononucleosis and the results of treatment 
with penicillin and aureomycin. dan. Int. 
Med., June, 1952, 36, 1498-1512. 


The authors deal with the various manifestations 
of infectious mononucleosis. It was found that about 
the only constant factors in these cases were: (1) 
atypical lymphocytosis, (2) abnormal liver function 
tests, (3) clinical findings, particularly fever and 
lymphadenopathy, (4) a heterophil antibody titer 
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of 1:56 or greater. Other protean manifestations of 
the disease are discussed and several complications 
are also considered. 

In this series 36 patients were treated with penicil- 
lin and 15 with aureomycin. Although about 50 per 
cent promptly improved, comparison with an un- 
treated control group indicated no reduction in the 
average duration of symptoms or fever as a result of 


this therapy.—William A. Klauber, Fr., M.D. 


ScHwartz, A., and FraENKEL, M. Diversion 
of venous blood flow through transverse 
sinuses in one-sided innominate vein obstruc- 
tion. Radiology, May, 1952, 58, 728-730. 


In lesions of the superior mediastinum which cause 
obstruction of the right innominate vein, the blood 
returning from the right arm, right shoulder, and the 
right half of the neck must reach the heart through 
other channels. 

The authors present a case and reproduce several 
roentgenograms taken during phlebography with 
diodrast which prove that the returning blood 
reaches the heart by being diverted up the right in- 
ternal jugular vein, through the dural sinuses of the 
skull to the left internal jugular vein, reaching 
finally the superior vena cava. The roentgenogram 
of the skull obtained after injection of the contrast 
medium shows filling of both transverse sinuses and 
part of the superior sagittal sinus. 

The authors believe that this is the first such 
demonstration of these sinuses by injection into the 
cubital vein.—Donald N. Dysart, M.D. 


HastinGs-JAMES, R. Radiological appearances 
following haemoptysis. ¥. Faculty of Radiol- 
ogists, July, 1952, 4, 44-53. 

The present article is not concerned with the le- 
sions which cause hemoptysis but with the roentgen 
appearances resulting from actual bleeding into the 
respiratory organs. Since opacities seen on a film may 
be a mixture of shadows due to blood and shadows 
due to disease, the problem arises of differentiating 
the constituent parts. 

Various manifestations have been seen after 
bleeding into the respiratory organs, where hemor- 
rhage has been free, perhaps a half cupful or more of 
blood. Probably no roentgen changes are apparent 
after small hemoptyses. 

1. Opacities due to blood in the lung fields. In some 
cases the affected area shows a general hazy clouding; 
in others, mottled opacities may be seen, varying 
from a few small, irregularly rounded densities to 
large clumped lesions, looking like masses of cotton- 
wool in the lung field. The extent of the shadowing 
will vary with the amount and rapidity of bleeding, 
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the site of origin, and the effect of coughing. The 
latter may expel the blood or it may result in pump- 
ing or aspirating it into other parts of the lung. 

The site and character of the lesions are dependent 
upon the relation of the bleeding point to the 
bronchial tree (these lesions are often segmental) and 
the force of gravity, which predominates when the 
bleeding overflows into the main bronchi. 

The opacities due to blood clear quickly. The 
shadowing is usually maximal at the time of the 
first film examination. Some clearing is evident in 
two days, and the shadow frequently disappears 
within a week. Shadowing which has not changed or 
which has increased eight days after bleeding is un- 
likely to be due to blood. 

Five cases are cited with illustrative roentgeno- 
grams. These show the lesions due to the blood in a 
pure form. The shadows occurred simultaneously 
with the bleeding and subsided rapidly after its ces- 
sation. The patients were not suffering from diseases 
likely to give confusing shadows. 

2. Spread of disease seen after hemoptysis. Tuber- 
culosis is the only disease in which hemorrhage has 
been claimed to be an important means of spread to 
fresh areas of the lung. Two cases are cited in which 
the bleeding coincided with increased activity and 
extent of the disease. It is frequently difficult to 
determine whether the spread was caused by the 
bleeding or whether the activity of the disease re- 
sulted in hemorrhage. 

3. Segmental or lobar collapse after hemoptysis. In- 
stead of flooding the area of distribution of a bron- 
chus, hemorrhage may block it with consequent 
atelectasis of the parts beyond. An illustrative case is 
recorded in which expectoration of a clot of blood 
which was a perfect cast of the bronchus was fol- 
lowed by clearing of the lung. 

4. Appearance of fluid levels. In some cases a pre- 
viously empty air-filled cavity or cyst may develop a 
fluid level following hemoptysis, as a result of hemor- 
rhage into it. 

5. Tumor formation. Hemorrhage into or around a 
lesion may give rise to an apparent increase in its 
size. Such an occurrence, followed shortly by shrink- 
age to the original size of the lesion, would give one a 
clue to the proper diagnosis. 

6. Hemopneumothorax. Hemorrhage may be caused 
by, or may cause, rupture of a subpleural tuber- 
culous focus, with hemoptysis and hemopneumo- 
thorax occurring simultaneously. 

7. Chronic effects. Permanent structural changes in 
the lung may result if there are recurrent hemor- 
rhages over a long period of time. Such changes in- 
clude chronic interstitial fibrosis, brown induration 
and hemosiderosis. An illustrative case due to mitral 
stenosis, confirmed at postmortem examination, 


is recorded.—Samuel G. Henderson, M.D. 
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femoral neck (ab), 1045 
FERTILITY of male rabbits, effects of whole body ex- 
posure to irradiation upon subsequent (ab), 
721 
FErus, compound presentation of (ab), 707 
radiation hazards to (ab), 536 
roentgen cephalometry of (ab), 896 
F1BROMA, intrathoracic, associated with pulmonary 
hypertrophic osteoarthropathy, 73% 
FIBROADENOMA of breast, roentgenography of (ab), 
888 
FIBROSARCOMA of soft somatic tissues (ab), 521 
Fiprosis, diffuse interstitial, of lungs (ab), 675 
FisuLa, fractures of shaft of (ab), 509 
Fincer, fifth, dystrophy of (ab), 715 
snapping, roentgen treatment and experimental 
production (ab), 146 
KistuLA, pulmonary arteriovenous, roentgen aspects 
of (ab), 325 
Fisrucas, carotid-jugular, effect of, in children with 
cerebral lesions (ab), 1022 
Firs, value of pneumoencephalography in diagnosis 
of (ab), 667 
FORAMEN OVALE, open, in infancy, congenital pul- 
monic stenosis with (ab), 1027 
FOREIGN BODIES in alimentary tract, management of 
(ab), 689 
in heart (ab), 335 
perforations of gastrointestinal tract by (ab), 
338 
FOREIGN BODY, nonopaque, preoperative roentgen 
demonstration of, in duodenum (ab), 1037 
FracturE dislocation of shoulder (ab), 714 
flake, of talus progressing to osteochondritis dis- 
secans (ab), 511 
march, of tibia (ab), 716 
medial, of femoral neck, necrosis of head follow- 
ing (ab), 1045 
of tibial plateau, conservative treatment of (ab), 
510 
supracondylar, of humerus, treatment of, by 
skeletal traction in abduction splint (ab), 
904 
FRACTURES, comminuted, of distal end of radius 
treated by ulnar pinning (ab), 904 
compound, with infection, treatment of non- 
union in (ab), 905 
involving distal femoral epiphyseal cartilage 
(ab), 358 
of ankle (ab), 359 
of femoral shaft treated by medullary nailing 
(ab), 150 
of neck of femur following irradiation of pelvis 
(ab), 510 
of os calcis, mechanism, reduction technique and 
results in (ab), 510 
of shaft of tibia and fibula (ab), 509 
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severely depressed comminuted, of lateral tibial 
condyle, patellar graft for (ab), 508 
spontaneous, after deep roentgen irradiation 
(ab), 499 
spontaneous, of both first ribs (ab), 359 
FRIEDLANDER’S PNEUMONIA, chronic (ab), 324 
Fusion, congenital, of lunate and triquetral bones in 
South African Bantu (ab), 358 


GALLBLADDER, comparison of roentgen and patho- 
logical findings in (ab), 343 
laminagraphic examination of (ab), 1033 
new compound, telepaque, for examination of, 
clinical experience with (ab), 340 
nonvisualized (ab), 343 
oriented pneumatic compression of (ab), 701 
re-formed, with stones following cholecystec- 
tomy seventeen years ago (ab), 889 
visualization of common duct during cholecys- 
tography, 745 
GALLsTone ileus (ab), 692 
ileus, diagnosis and surgical management of 
(ab), 341 
impacted in duodenal cap (ab), 342 
obstruction of intestine (ab), 694 
GALLSTONES, incidence of, and correlation with other 
diseases (ab), 343 
recurrent, small intestinal obstruction due to 
(ab), 895 
GamMa radiation from cobalt 60 plane sources, 
studies on effects of continuous exposure of 
animals to, 830 
radiation from cobalt 60 sources, effect of dose 
rate on LDs5 of mice exposed to, 826 
-ray therapy, use of cobalt 60 in, 445 
GaARGOYLISM, a mucopolysaccharidosis (ab), 154 
dyschondro-osteosis of group (ab), 515 
Gastrectomy, partial, functional obstruction of ef- 
ferent loop jejunum following (ab), 344 
partial, with and without vagus resection in 
treatment of duodenal ulcer (ab), 892 
Gastritis, massive hypertrophic (ab), 703 
GASTROINTESTINAL TRACT, bleeding from (ab), 689 
diverticula of (ab), 690 
foreign body perforations of (ab), 338 
management of foreign bodies in (ab), 689 
roentgen appearance of neurogenic tumors of 
(ab), 7o1 
transdiaphragmatic duplication of, 42 
upper, esophageal hiatus hernia an obscure cause 
of massive hemorrhage from (ab), 682 
upper, lesions of, in infants and children (ab), 
701 
GENITAL ORGANS, female, roentgen diagnosis of 
tuberculosis of (ab), 133 
GENITOURINARY TRACT, diagnosis of tuberculosis of 
(ab), 134 
injuries to (ab), 1040 
Giiomas, diagnosis of, by combined electroenceph- 
alography and angiography (ab), 316 
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GLOMUS JUGULARIS, roentgenographic diagnosis of 
tumors of, 59 
tumor of middle ear (ab), 879 
Goirer, intrathoracic (ab), 319 
plunging, associated with pharyngo-esophageal 
diverticulum (ab), 328 
Go p, colloidal, parametrial injection of in monkey, 
805 
radioactive colloidal, in treatment of neoplastic 
effusions (ab), 167 
radioactive, handling of, for therapeutic pur- 
poses (ab), 531 
radioactive, treatment of moderately advanced 
carcinoma of prostate with, 969 
GoLpDEN, Ross, gold medal of Radiological Society 
given to, 304 
GRANULOMA, eosinophilic, of bone, with roentgeno- 
graphic demonstration of sequestrum, 936 
GRANULOMAS, extrapulmonary oil, secondary to 
oleothorax (ab), 885 
GRANULOMATOSIS, diffuse pulmonary, in young 
women following exposure to beryllium 
compounds in manufacture of radio tubes 
(ab), 323 
GRAPHITE workers, pneumoconiosis in (ab), 675 
GreaTER Miami Society, 659 
Grip, clinical experience with, in roentgen treatment 
of advanced cancer (ab), 537 
clinical experience with irradiation through (ab), 
537 
depth dose curves for, in roentgen therapy (ab), 
537 
depth dose investigation for 200 and 400 kilo- 
volts at center and edge of field, 991 
movable, description of cone with movable grid 
for, 849 
therapy, description of cone with movable grid 
for, 849 
GrowTu, bone changes in presence of arteriovenous 
aneurysms developing during period of 
(ab), 1047 
differentiation, and disease, 723 
significance of, in roentgenological skeletal 
changes in early congenital syphilis, 542 


HaeniscH, GeorGE Fepor, 1874-1952, obituary, 
861 
portrait, 861 
Hamartoma, chondromatous, of lung (ab), 335 
Hanp, roentgenograms of, as index of skeletal ma- 
turity in infants (ab), 905 
Hare, Hucu F., portrait opposite page 539 
Harris, WILLIAM, 1894-1953, obituary, 1007 
portrait, 1007 
Heart, clinical and cardiac catheterization findings 
compatible with Ebstein’s anomaly of tri- 
cuspid value (ab), 127 
congenital defects of, with prominent pulmonary 
arc, roentgen diagnosis of (ab), 336 
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diagnosis and therapy of congenital cardiovascu- 
lar diseases (ab), 325 
disease and mass miniature roentgenography 
(ab), 327 
disease, congenital, diagnostic possibilities of 
cardiac catheterization in (ab), 678 
disease, congenital, of cyanotic type, angio- 
cardiography in (ab), 678 
disease, pulmonary, due to bilharzia (ab), 678 
disease, rheumatic, with calcification of left 
auricle (ab), 1032 
disease, schistosomal (ab), 1032 
electrokymography and phase analysis of (ab), 
127 
foreign bodies in (ab), 335 
optimum roentgen method for demonstration of 
left atrial enlargement (ab), 336 
patent ductus arteriosus in absence of continu- 
ous murmur (ab), 883 
saccular outpouching of right ventricle in child 
visualized by angiocardiography, 69 
HEBERDEN’S NODES and generalized osteoarthritis 
(ab), 148 
HEMANGIO-ENDOTHELIOMA of pelvis, 769 
HEMANGIOMA of mediastinum, 66 
HEMANGIOMAS, late results of radium treatment of 
(ab), 155 
Hematomas, intracranial, of supratentorial fossa, 
value of cerebral angiography as means of 
diagnosing and localizing (ab), 670 
Hemoptysis, clinical significance of (ab), 673 
roentgen appearances-following (ab), 1048 
Hemostasis, local, in hemorrhagic syndrome of ir- 
radiation (ab), 526 
Hepatitis and liver cirrhosis, differential diagnosis 
of, by cholecystography (ab), 1033 
HEPATOSPLENOGRAPHY, results obtained with new 
contrast substance (ab), 890 
Herepiry in marble bones (ab), 499 
Hern1A, congenital diaphragmatic, in siblings (ab), 
890 
congenital, of diaphragm (ab), 1034 
diaphragmatic, with visceral complications 
(ab), 891 
esophageal hiatus, obscure cause of massive 
hemorrhage from upper gastrointestinal 
tract (ab), 682 
esophageal hiatus, relation of, to angina pectoris 
(ab), 672 
HeErnIAs, paraduodenal, 563 
HERNIATION, anterior, of ruptured lumbar inter- 
vertebral disc, diagnostic value of discog- 
raphy (ab), 504 
of liver, defects in right diaphragm of infants 
and children with (ab), 890 
of nucleus pulposus in lumbosacral spine, value 
of pantopaque myelography in, 23 
Hip, diagnosis of congenital subluxation of, through 
lateral projection (ab), 506 
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HIRSCHSPRUNG’S DISEASE, death following barium 
enema in child with (ab), 348 
HistopLasmosis in epidemic form (ab), 676 
HopcGKIN’s DISEASE of lung with cavitation (ab), 677 
problem of pregnancy in (ab), 159 
HorMONES, sex, in advanced breast cancer (ab), 169 
sex, role of, in development of bony pelvic con- 
formation (ab), 1044 
Houston RADIOLOGICAL Society, 1018 
Houston, Texas, announcement of meetings in, 873 
Humerus, treatment of supracondylar fracture of, 
by skeletal traction in abduction splint 
(ab), 904 
HyALuRONIDASE, use of, in pediatric urography (ab), 
497 
Hyproce_e of kidney, disease entity or manifesta- 
tion? (ab), 353 
Hyproco_pos in infants, roentgen diagnosis of (ab), 
136 
Hyo1p, anomalous (ab), 358 
HypeRNEPHROMA, bilateral, associated with poly- 
cystic disease (ab), 135 
metastasizing to thyroid (ab), 710 
Hyperostosis frontalis interna (ab), 316 
infantile cortical (ab), 512 
HypERPARATHYROIDISM and renal calculi (ab), 899 
primary (ab), 683 
HyPERTENSION, portal, roentgenology and (ab), 684 
HypERTHYROIDISM, responses to radioactive iodine 
therapy in (ab), 163 
Hyperviraminosis A (ab), 145 
HypopaRATHYROIDISM See also 
THYROIDISM 
HypopHARYNXx, cancer, roentgen diagnosis and fol- 
low-up of, 796 
paradoxical expiratory ballooning of, in siblings 
with bilateral choanal atresia (ab), 1022 
Hypopuysis, changes in thymus and other endocrine 
glands following irradiation of (ab), 716 
Hypop asia, congenital renal, versus atrophic pyelo- 
nephritis (ab), 498 
Hysterectomy, immediate, following irradiation for 
carcinoma of uterine fundus, 442 
HystTEROSALPINGOGRAPHY in female infertility (ab), 


PsEUDOHYPOPARA- 


133 
and tubal insufflation, errors in technique and 
interpretation of (ab), 349 


I'3!, functional roentgenologic diagnosis by means of 
contrast media labelled with (ab), 528 
localization of brain tumors with (ab), 162 
quantitative, therapy of thyrotoxicosis (ab), 166 
radioactive, labeled 3,5 diiodo PAS, in vitro ef- 
fects of, on tubercle bacillus (ab), 533 
ILEITIS, persistent or recurrent proximal, following 
surgery (ab), 132 
regional ureteral complications and alterations 
of ureteral tonus in (ab), 895 
ILEOcEcuM, tuberculosis of, with target cell anemia 
(ab), 700 
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ILEUM, adenomatous polyposis of (ab), 895 
duplications of (ab), 699 
ILeus, gallstone (ab), 692 


gallstone, diagnosis and surgical management of 


(ab), 341 
IMMOBILIZATION in recumbency, osteoporosis of (ab) 
712 
INCONTINENCE, urinary, in women, roentgen mani- 
festations (ab), 136 
InpicaTor, simple accurate plane and incline (ab), 
536 
Inpustry, course of uses of radioisotopes in, 487 
InFANcy, congenital pulmonic stenosis with open 
foramen ovale in (ab), 1027 
hematogenous osteitis of (ab), 1042 
Wilms’ tumor of (ab), 709 
In FANT, ten week old, surgical treatment of coarcta- 
tion of aorta in (ab), 1032 
Inrants, bronchiectasis in (ab), 884 
defects in right diaphragm of, with herniation of 
liver (ab), 890 
hydrocephalic, dangers of cerebral angiography 
with diodrast in (ab), 667 
importance of patent ductus arteriosus in (ab), 
681 
lesions of upper gastrointestinal tract in (ab), 
701 
management of intussusception in (ab), 346 
osteomyelitis in (ab), 140 
roentgen diagnosis of hydrocolpos in (ab), 136 
roentgen manifestations of unrecognized skeletal 
trauma in, 413 
roentgenograms of hand as index of skeletal 
maturity in (ab), 905 
stippled epiphyses in (ab), so! 
virus pneumonitis in (ab), 324 
INFARCTION, pulmonary (ab), 1026 
InFLuENza A’ infection, virus, with pulmonary mani- 
festations (ab), 1029 
epidemic in 1951, roentgen observations during 
(ab), 686 
InrER-AMERICAN Concress OF Rapro.ocy, Fourth, 
1016 
INTERNATIONAL ConcreEss OF RapIoLoGy, Seventh, 
658 
INTERVERTEBRAL DIsc, anterior herniation of rup- 
tured lumbar, diagnostic value of discog- 
raphy (ab), 504 
protruded, non-neurological lesions simulating 
(ab), 516 
roentgen visualization of (ab), 516 
role of prolapse of, in pathogenesis of diseases 
leading to arterial obliteration (ab), 517 
study of late results from operations on (ab), 
148 
INTESTINE, diagnosis and treatment of acute obstruc- 
tion of (ab), 348 
gallstone obstruction of (ab), 694 
intubation of, for barium produced bowel ob- 
struction (ab), 706 
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intubation of, using flexible stylet with control- 
lable tip (ab), 1037 

large, adenomatous polyps of (ab), 497 

large, chronic stenosis of (ab), 497 

meconium peritonitis due to hole in fetal intes- 
tinal wall and without obstruction (ab), 


obstruction of, in fibrocystic disease of pancreas, 
14 
rabbit, effect of selective shielding of, during 
total body irradiation, 1001 
small, obscure factors in production of unusual 
patterns in (ab), 1039 
small, partial obstruction of (ab), 894 
small, recurrent obstruction of, due to gallstone 
(ab), 895 
small, roentgen diagnosis of bleeding lesions of, 
926 
small, roentgen diagnosis of tumors of (ab), 1039 
[NroxIcaTION, kerosene (ab), 522 
INTRACRANIAL lesions, expanding, in childhood (ab), 
669 
lesions, multiple small field irradiation of, 953 
INTRAUTERINE perforation of Meckel’s diverticulum, 
944 
INTUSSUSCEPTION, errors in diagnosis of (ab), 893 
in infants and children, management of (ab), 346 
reduction of, by barium enema (ab), 706 
lopINE, radioactive, accurate method for measure- 
ment of, in thyroid gland by external coun- 
ter (ab), 165 
radioactive, in treatment of carcinoma of thy- 
roid (ab), 166 
radioactive, therapy, responses to, in hyper- 
thyroidism (ab), 163 
sensitivity, bronchography in (ab), 674 
tagged albumin, studies in cirrhotic patients 
with (ab), 162 
uptake determination, effective thyroid depth 
and compensating measurements for (ab), 
532 
lopuron B, tolerance of, as demonstrated by animal 
experiments (ab), 171 
IRRADIATION, cancerocidal, in children, late sequelae 
following (ab), 158 
convergent, dose measurements in (ab), 717 
convergent, new possibilities in treatment of car- 
cinoma of breast with (ab), 717 
effect of, on universal reaction in cancer (ab), 
525 
effect of, on universal reaction in polycythemia 
vera (ab), 525 
effects of whole body exposure to, upon subse- 
quent fertility of male rabbits (ab), 721 
field, grid depth dose investigation for 200 and 
400 kilovolts at center and edge of, 991 
for carcinoma of uterine fundus, immediate 
hysterectomy following, 442 
high voltage cathode-ray, effects of, on cotton- 
seed (ab), 537 


1037 


Vo-t. 69, No. 6 


intensive, to neck, dissection of neck after, 771 

local hemostatis in hemorrhagic syndrome of 
(ab), 526 

multiple small field, of pituitary gland, pituitary 
tumors and other intracranial lesions, 953 

of pelvis, fractures of neck of femur following 
(ab), 510 

pendulum, of superficial tumors, dosage dis- 
tribution in (ab), 717 

rotatory (ab), 538 

single whole-body, effects on white mouse of, 

with 190 mev. deuterons (ab), 173 

through grid, clinical experience with (ab), 537 

total body, effect of selective shielding of rabbit 
intestine during, 1001 

total body, mortality of mice after, as influenced 
by alternations in total dose, fractionation 
and periodicity of treatment (ab), 175 

IscHEMIA, peripheral, as basis of joint disease (ab), 
507 
Isoropes, hydrogen, water exchanges and barriers 

as studied by use of (ab), 527 

radioactive, radiography of human body with 


(ab), 161 


Janeway LEcTuRE, 1952, I 
Jaunpice of hepatic origin during course of methyl- 
testosterone therapy (ab), 170 
JeyuNuM, adenoma of (ab), 1037 
adenomatous polyposis of (ab), 895 
functional obstruction of efferent loop of, fol- 
lowing partial gastrectomy (ab), 344 
Jotnt changes in neurofibromatosis (ab), 511 
temporomandibular (ab), 499 
tibiotalar, dislocation of, without fracture (ab), 
906 
tuberculosis, osteoporosis and epiphysial arrest 
in (ab), 713 
JosepH FreepMAN Lectures, fifth annual, 659 


KARTAGENER’S SYNDROME (ab), 884 
Kentucky RapIoLocicat Society, officers for 1953- 
1954, 488 
KEROSENE intoxication (ab), 522 
poisoning, roentgenography of, 557 
Kipney, anthrax of (ab), 1041 
disease, bilateral polycystic (ab), 1041 
hydrocele of, disease entity or manifestation? 
(ab), 353 
left, splenomegaly displacing forward (ab), 131 
rickets and osteomalacia from renal tubule de- 
fects (ab), 712 
tumors of (ab), 709 
KipneEys, chronic atrophic pyelonephritis and con- 
genital hypoplasia of (ab), 498 
hyperparathyroidism and calculi of (ab), 899 
simple cysts of (ab), 899 
studies in pyelorenal backflow (ab), 352 
tumors of (ab), 352 
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Kina, Eart Haroip, 1876-1952, obituary, 1010 
portrait, 1010 
KNEE, deposition of calcium salts in medial ligament 
of (ab), 716 
fascial arthroplasty of (ab), 138 
joint, comparative study of arthrography of 
(ab), 507 
pneumoarthrography of (ab), 359 
KNEEs of two brothers, unusual form of osteoarthrop- 
athy present bilaterally in (ab), 138 
KREBIOZEN, primary treatment of cervical carcinoma 
with (ab), 534 
KyMoGrapuy, step, fundamentals of interpretation 
in (ab), 722 


LAMINAGRAPHY applied to posterior pneumo-medi- 
astinum in diagnosis of diseases of medias- 
tinum (ab), 1030 
direct roentgen demonstration of pathological 
pancrease by (ab), 693 
examination of gallbladder by (ab), 1033 
importance of, in differential diagnosis of “‘ir- 
radiated lung” (ab), 156 
in retropneumoperitoneum (ab), 705 
in study of localization of mediastinal hilar 
lymph nodes in childhood tuberculosis (ab), 
1029 
in tuberculosis of spine (ab), 518 
new method for (ab), 171 
transverse, use of, for determination of plan of 
roentgen therapy of intrathoracic tumors 
(ab), 160 
use of, in retropneumoperitoneum for roentgen 
diagnosis of upper urinary tract (ab), 136 
LanGE, 1879-1952, obituary, 866 _ 
LARYNX, intramucosal epithelioma of, 1 4 
LDs59 of mice exposed to gamma radiation from co- 
balt 60 sources, effect of dose rate on, 826 
Leap glass fabric as protection against roentgen and 
beta radiation (ab), 177 
shot, use of, for protection from gamma radia- 
tion (ab), 177 
Lecc-PERTHES DISEASE, evaluation of treatment by 
traction and ischial weight-bearing brace 
(ab), 150 
Le1omyoma of common bile duct (ab), 691 
Leprous changes in medieval skeletons from St. 
George’s Court, Naestved (ab), so1 
Lesion, prepyloric, significance of (ab), 695 
Lesions, bleeding, of small intestine, roentgen diag- 
nosis of, 926 
cerebral, effect of carotid-jugular fistulas in chil- 
dren with (ab), 1022 
expanding intracranial, in childhood (ab), 669 
extensive superficial malignant, high energy 
electrons for treatment of, 623 
intracranial, multiple small field irradiation of, 
953 
silent nontuberculous, of chest disclosed in sur- 
vey roentgen studies (ab), 1026 
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ulcerating of stomach (ab), 703 
LETTERER-SIWE DISEASE (ab), $19 
LEUKEMIA and pregnancy, 608 

pericarditis in patients with (ab), 338 

skeletal changes in (ab), 1045 
Leukocytes and platelets labelled with radiophos- 

phorus, attempts in man of transfusion of 
(ab), 528 
LIGAMENTS, sacrospinous and sacrotuberous, tear of 
(ab), 505 
Lims lengthening, unilateral, associated with hem- 
atogenous osteitis in childhood (ab), 357 
Lipropo and viskiosol six, comparison of, in hystero- 
salpingography (ab), 133 
Lipoma of corpus callosum, 605 
LirHopepIon (ab), 351 
Liver, accessory lobes of, their significance in roent- 
gen diagnosis (ab), 695 
and intestines, right-sided hernia of (ab), 1034 
cirrhosis and hepatitis, differential diagnosis of, 
by cholecystography (ab), 1033 
herniation of, defection in right diaphragm of 
infants and children with (ab), 890 
Logar collapse, chronic, bronchography in, 28 
Losecromy for pulmonary tuberculosis during preg- 
nancy (ab), 886 
LOBSTEIN’S SYNDROME (ab), 149 
LOEFFLER’S SYNDROME, gastric lesion of (ab), 703 
Los ANGELES RapIoLoGicaL Society, 116 
Luna, accessory (ab), 685 
infiltrations, transient, and blood eosinophilia 
following therapeutic oil injections (ab), 
886 
irradiated, importance of laminagraphy in differ- 
ential diagnosis (ab), 156 

right, agenesis of (ab), 328 

tularemic abscess in (ab), 687 
Lunas, acute miliary diseases of (ab), 885 

adenomatosis of (ab), 335 

angiographic studies after resection of (ab), 332 

angiographic studies of diseases of (ab), 334 

antibiotics in pathologic lesions of (ab), 686 

bronchography in chronic lobar collapse, 28 

cancer, value of mass chest roentgen-ray survey 

methods in control of (ab), 1025 

changes in, in uremia (ab), 329 

chondromatous hamartoma of (ab), 335 

chronic massive thrombosis of pulmonary ar- 

teries, 208 

cystic disease of (ab), 885 

cysts of (ab), 1028 

diffuse granulomatosis of, in young women fol- 

lowing exposure to beryllium compounds in 
manufacture of radio tubes (ab), 323 

diffuse interstitial fibrosis of (ab), 675 

disseminated nodular infiltrations of, of in- 

determinate nature in apparently healthy 
persons (ab), 323 
Hodgkin’s disease of, with cavitation (ab), 677 
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importance of epidermoid carcinoma in situ in 
histogenesis of carcinoma of (ab), 887 
infarction of (ab), 1026 
infiltration of, with eosinophilia (ab), 687 
postmortem angiogram of, in cases of tubercu- 
losis, silicosis and bronchogenic carcinoma 
(ab), 887 
primary arteriolosclerosis of (ab), 1028 
pulmonary embolism does not necessarily mean 
infarction of, 380 
roentgen appearance of middle lobe syndrome 
(ab), 674 
roentgen aspects of arteriovenous fistula of (ab), 
325 
roentgen symptomatology of arteritis of, and its 
sequelae (ab), 329 
segmental localization of disease of, on postero- 
anterior chest roentgenogram (ab), 1028 
significance of calcification in coin lesions of 
(ab), 324 
value of serial films in estimating progress of 
disease of (ab), 322 
virus influenza A’ infection with manifestations 
in (ab), 1029 
Lupus VULGARIS, singular position of carcinoma in, 
in regard to therapy and prophylaxis (ab), 
160 
Lympu glands, surgical significance of calcified para- 
bronchial and paratracheal (ab), 151 
node metastasis, cervical, in squamous cell 
carcinoma of oral cavity, 792 
nodes, mediastinal hilar, in childhood tubercu- 
losis, stratigraphy in study of localization 
of (ab), 1029 
nodes, tuberculous hilar, perforation of, in 
adults, practical significance (ab), 330 
LyYMPHOSARCOMA of stomach, roentgen manifesta- 
tions of (ab), 699 
primary, of stomach (ab), 130 
transplanted, factors modifying effect of roent- 
gen irradiation on regression of (ab), 175 


MADELUNG’S DEFORMITY, etiology and pathogenesis 
(ab), 144 
Ma rormartions, developmental, produced by radia- 
tion, 272 
MALIGNANT DISEASE, nitrogen balance in, 839 
MAMMARY GLAND See Breast 
MANDIBLE, roentgen studies of, in sickle cell anemia 
(ab), 669 
MARBLE BONES, heredity in (ab), 499 
Martin, L., honored, 873 
portrait opposite page 179 
MAxILLAE, roentgen studies of, in sickle cell anemia 
(ab), 669 
McGee, Harry Hanp, 1901—19§2, obituary, 867 
portrait, 867 
MEASUREMENT Of beta-ray applicators (ab), 722 
MEASUREMENTS, room protection, for cobalt 60 tele- 
therapy units (ab), 530 
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MECKEL’S DIVERTICULUM, intrauterine perforation 
of, 944 
new roentgen diagnostic sign, 268 
MEcoNIvM peritonitis (ab), 1037; (ab), 1038 
MEDIASTINUM, anterior and posterior, insufflation of, 
by precoccygeal route (ab), 318 
encapsulated pleural effusion simulating tumor 
of (ab), 332 
hemangioma of, 66 
tomography applied to posterior pneumo- 
mediastinum in diagnosis of diseases of 
(ab), 1030 
value of bronchography for diagnosis of tumors 
of (ab), 332 
MEDICINE, experimental, residencies in, 305 
MEGALOURETER, new concept in treatment (ab), 353 
new concept of etiology of (ab), 352 
MEGALOSPLANCHNIA of digestive tract, roentgen 
findings in (ab), 338 
MELANOMas, malignant, treatment of (ab), 525 
MENINGIOMAS, pterional, “en plaque,” 318 
MENINGOCELE, anterior sacral (ab), 149 
intrathoracic (ab), 328; (ab), 674 
MESOTHELIOMA, localized fibrous, of pleura (ab), 
1025 
MerastAsEs, Skeletal, neuroblastoma with, apparent 
recovery (ab), 711 
spinal cord, from primary brain tumors, myelo- 
graphic demonstration of, 221 
MerasrasIs, cervical, from oral cancer, management 
of, 771 
cervical lymph node, in squamous cell carcinoma 
of oral cavity, 792 
of transplantable mouse mammary carcinoma 
after roentgen irradiation, further studies 
on (ab), 175 
METHOCEL-DIODRAST, viscous water soluble contrast 
medium for bronchography (ab), 321 
METHYLANDROSTENEDIOL in palliative treatment of 
breast cancer (ab), 534 
METHYL-TESTOSTERONE therapy, jaundice of hepatic 
origin during course of (ab), 170 
MipsRAIN, neoplasms within (ab), 876 
MILKMAN’S PSEUDOFRACTURE (ab), 151 
MonILIASIS PNEUMONIA following aureomycin ther- 
apy (ab), 687 
MontrorinG of diagnostic roentgen-ray department 
(ab), 718 
Mononvuc_Leosis, results of treatment with penicillin 
and aureomycin (ab), 1047 
MonopueNn for oral cholecystography, 78 
pseudo-albuminuria following (ab), 1032 
Monster, bicephalic (ab), 351 
Montana Society, 116 
Moutu and upper air passages, plasma cell tumors of 
(ab), 670 
Mucosa, gastric, does prolapse of, through pylorus 
represent clinical entity? (ab), 696 
gastric, etiology of prolapse of, into pylorus and 
duodenal cap (ab), 695 
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gastric, incidence and clinical significance of 
transpyloric prolapse of (ab), 1035 
gastric, roentgen appearance of, in blood dis- 
eases (ab), 703 
pattern of, in cardiac area of stomach, new 
technique in study of (ab), 1035 
Musc ie, human, factors affecting clearance of Na* 
from (ab), 168 
MustarbD, intra-arterial nitrogen, therapy in treat- 
ment of cervical and vaginal cancer (ab), 
534 
MyeELocrapnuy, demonstration by, of spinal cord 
metastases from primary brain tumors, 221 
lumbar, with abrodil (ab), 711 
pantopaque, comparison of reaction to (ab), 710 
simple device for position determination during 
(ab), 171 
with pantopaque, value of, in diagnosis of hernia- 
tion of nucleus pulposus in lumbosacral 
spine, 231 
with water soluble contrast medium in lumbar 
and sacrolumbar tuberculous spondylitis 
(ab), 148 
Myc toma, solitary, of rib simulating mediastinal 
tumor (ab), 146 
variations in roentgen appearance of skeletal 
system in (ab), 513 
Mye tosis, chronic, urethane therapy of, in last five 
years (ab), 170 


Na*, factors affecting clearance of, from human 
muscle (ab), 168 
NEcK, dissection of, after intensive irradiation to 
neck, 771 
NEcrOsIs, aseptic, of talus (ab), 1045 
of head following medial fracture of femoral 
neck (ab), 1045 
NEGRO, curability of carcinoma of cervix in (ab), 526 
NEo-10PAx, used in intravenous urography by rapid 
injection, 433 
NEopLASMS, gastric, photofluorography for detection 
of unsuspected, correction, 873 
of thymus gland (ab), 882 
primary, of bone, variation of diaphyseal de- 
velopment which simulates roentgen ap- 
pearance of, 940 
unsuspected gastric, photofluorography for de- 
tection of, 242 
within midbrain (ab), 876 
Neop.astic effusions, radioactive colloidal gold 
(Au!) in treatment of (ab), 167 
NEPHROCALCINOSIS, urinary calculi associated with 
(ab), 899 
NervE blocks, roentgen control of, use of injection 
with diodrast (ab), 356 
Nervous system, hydatid cysts of (ab), go1 
NEUHAUSER, Epwarp B. D., portrait opposite page, 
723 
NEvuROBLASTOMA with skeletal metastases, apparent 
recovery (ab), 711 
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NEvuROFIBROMAS, dumbbell, affecting spinal cord 
(ab), 355 

NEUROFIBROMATOSIS, joint changes in (ab), 511 

Newsorwn, bilateral congenital choanal atresia in 
(ab), 680 

stippled epiphyses in (ab), 501 

New York RoentGEN Society, 873 

NirrocGEN balance in malignant disease, 839 

Nocarpiosis (ab), 675 

Nopu-es, rheumatoid granulomatous, as destructive 
lesions of vertebrae (ab), 906 

Nucua_ rigidity, familial (ab), 505 

Nuc eocrapny (ab), gor 

NucLEus PULPosus, value of pantopaque myelog- 
raphy in diagnosis of herniation of, in 
lumbosacral spine, 231 


Oak RipGE summer symposium, 1017 
OssTRUCTION, acute intestinal, diagnosis and treat- 
ment of (ab), 348 
barium produced bowel, intestinal intubation 
for (ab), 706 
gallstone, of intestine (ab), 694 
partial, of small intestine (ab), 894 
recurrent gallstone, of small intestine (ab), 895 
OcciPITAL apertures, anomalous (ab), 876 
Occ.usions, tooth, mandibular condyle migrations 
influenced by (ab), 1021 
Oi granulomas, extrapulmonary, secondary to oleo- 
thorax (ab), 885 
injections, therapeutic, transient lung infiltra- 
tions and blood eosinophilia following (ab), 
886 
OINTMENT, azulen-containing, treatment of radiation 
dermatitis with (ab), 155 
OLEOTHORAX, extrapulmonary oil granulomas sec- 
ondary to (ab), 885 
Optic atrophy caused by arteriovenous angioma 
(ab), 671 
canal, roentgen examination of (ab), 667 
Ora cavity, cervical lymph node metastasis in 
squamous cell carcinoma of, 792 
Os Catcis See CaLcanEus 
OssiFicaTION and calcification, para-articular, fol- 
lowing acute anterior poliomyelitis in adult 
(ab), 506 
OsteEiTIs, hematogenous, in childhood, unilateral 
limb lengthening associated with (ab), 357 
hematogenous, of infancy (ab), 1042 
pubis, new concepts concerning its etiology and 
prophylaxis (ab), 711 
OsTEOARTHRITIS, generalized, and Heberden’s nodes 
(ab), 148 
OsTEOARTHROPATHY, chronic 
trophic (ab), 685 
pulmonary hypertrophic, intrathoracic fibroma 
associated with, 738 
unusual form of, present bilaterally in knees of 
two brothers (ab), 138 


idiopathic hyper- 
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OsTEOCHONDRITIS dissecans, flake fracture of talus 
progressing to (ab), 511 
dissecans with spontaneous healing (ab), 140 
localized (ab), 511 
OsTEOCLASTOMA, malignant (ab), 514 
of radius, fibular, transplant for (ab), 514 
OsTEOGENESIS imperfecta (ab), 512 
OsTEoMA, osteoid (ab), 1047 
OsTEOMALACIA and rickets from renal tubule defects 
(ab), 712 
Milkman’s pseudofracture, a form of (ab), 151 
OsTEOMYELITIS in infants (ab), 140 
OsTEOMYELOSCLEROSIS, roentgen evaluation of (ab), 
1046 
OsreopaTHIA dysplastica familiaris, clinical picture 
of (ab), 154 
Osteoporosis and epiphysial arrest in joint tubercu- 
losis (ab), 713 
of immobilization in recumbency (ab), 712 
OsTEOscLEROSIS, Cleidocranial dysostosis associated 
with (ab), 714 
OsrEoromy of spine, technique, dangers and safe- 
guards in (ab), 716 
Ovaries, feminizing tumors of, and pregnancy (ab), 
350 
tranulosa and theca cell tumors of (ab), 351 
Ovary, results of treatment of malignancies of (ab), 
526 
role of ionizing radiations in causation of tumors 
of (ab), 707 
Ovu.aTion, faulty, use of roentgen ray in diagnosis 
and therapy of, 88 


P®2 labeled endotoxin of Pseudomonas aeruginosa 
(ab), 162 
measurement with, of turnover time of phos- 
phorus in normal, sickle cell trait, and 
sickle cell anemia blood in vitro (ab), 168 
Pancreas, aberrant, cause of duodenal syndrome 
(ab), 342 
aberrant tissue of, in gastric antrum (ab), 1036 
accessory tissue of, in stomach wall, 22 
annular (ab), 889 
chronic cor pulmonale as complication of fibro- 
cystic disease of (ab), 883 
intestinal obstruction in fibrocystic disease of, 
14 
laparoscopic cholangiography in diagnosis of 
tumors of (ab), 340 
pathological, direct roentgen demonstration of, 
by stratigraphy and retroperitoneal and 
gastric insufflation (ab), 693 
unusual features of acute disease of (ab), 704 
PANCREATIC juice, information to be gained from 
study of (ab), 692 
PANTOPAQUE myelography, comparison of reaction 
to (ab), 710 
myelography, value of, in diagnosis of hernia- 
tion of nucleus pulposus in lumbosacral 
spine, 231 
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PaRADUODENAL hernias, 563 
PaRALysIs, recurrent laryngeal nerve, as complica- 
tion of pulmonary tuberculosis (ab), 355 
Parotitis and submaxillitis, reflex (ab), 1022 
PaTELLa, graft of, for severely depressed com- 
minuted fractures of lateral tibial condyle 
(ab), 508 
PaTIENT, severely injured, bedside urological roent- 
gen examination of (ab), 708 
PaTIENTS, immobilized, simplified technique for 
roentgenography of, 473 
PepiaTric practice, benign bone tumors in (ab), 714 
problems arising from atomic or biological war- 
fare (ab), 163 
roentgen diagnosis, urologic problems in (ab), 
352 
PE.vic tear figure, anatomy of (ab), 138 
PELVIMETRY, roentgen, simple method of, 638 
teleroentgenographic (ab), 538 
Petvis, advanced cancer of, in women, surgery of 
(ab), 157 
bony, uterus unicornis unicollis associated with 
malformation of (ab), 134 
fractures of neck of femur following irradiation 
of (ab), 510 
hemangio-endothelioma of, 769 
midpelvis diameters (ab), 896 
pneumoperitoneum of (ab), 896 
role of sex hormones in development of bony 
conformation of (ab), 1044 
shape of, and its relation to midplane prog- 
nosis (ab), 133 
ureteral calculosis of (ab), 1040 
PENICILLIN, results of treatment of mononucleosis 
with (ab), 1047 
PENNELL, Howarp Y., 1874-1952, obituary, 864 
portrait, 864 
PENNSYLVANIA RADIOLOGICAL Society, 658 
PERFORATION, intrauterine, of Meckel’s diverticu- 
lum, 944 
PERICARDIAL effusion, angiocardiographic confirma- 
tion of (ab), 128 
PERICARDITIS, constrictive, caused by solitary 
metastatic carcinosis of pericardium and 
complicated by radiation fibrosis of medi- 
astinum (ab), 337 
in patients with leukemia (ab), 338 
PERIDUROGRAPHY, diagnostic findings in (ab), 1044 
Pertostitis, albuminous, of Ollier and Poncet (ab), 
1042 
PERITENDINITIS calcarea (ab), 715 
PERITONITIS, meconium (ab), 1038 
meconium, due to hole in fetal intestinal wall 
and without obstruction (ab), 1037 
PHLEBOGRAPHY, experimental investigations (ab), 
171 
PHOSPHORUS, radioactive, attempts in man of trans- 
fusion of leukocytes and platelets labelled 
with (ab), 528 
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radioactive, tumor diagnosis by selective 
storage of (ab), 168 
radioactive, radiation therapy with, in poly- 
cythemia rubra vera (ab), 167 
turnover time of, in normal, sickle cell trait, and 
sickle cell anemia blood in vitro as meas- 
ured with P*® (ab), 168 
PHOTOFLUOROGRAPHY for detection of unsuspected 
gastric neoplasms, 242 
for detection of unsuspected gastric neoplasms, 
correction, 873 
Puysics, essential, of radiology, course in, 487 
Pixor clinics, evaluation of (ab), 1025 
PINEAL gland, calcified, displacement of, in intra- 
cranial atrophy after open cerebral trauma 
(ab), 876 
Piruirary exophthalmos, methods of treatment 
(ab), 671 
gland, chromophobe tumors of (ab), 877; (ab), 
878 
gland, multiple small field irradiation of, 953 
PLacENTA, aortography with serial exposures for 
localization of (ab), 133 
PLasmocyToMa and trauma (ab), 513 
PLeEvuRA, localized fibrous mesothelioma of (ab), 1025 
PLEuRAL effusion, encapsulated, simulating medi- 
astinal tumor (ab), 332 
Pneumatosis of colon (ab), 700 
PNEUMATURIA, primary (ab), 898 
PNEUMOARTHROGRAMS, evaluation of (ab), 507 
PNEUMOARTHROGRAPHY Of knee (ab), 359 
PNEUMOCHOLEcyYSTITIS, acute (ab), 343 
PNEUMOCcONIOsIs in graphite workers (ab), 675 
tale (ab), 675 
PNEUMOENCEPHALOGRAPHY, Value of, in diagnosis of 
fits (ab), 667 
PNEUMOGRAPHY, extraperitoneal (ab), 1037 
PNEUMOHEMOTHORAX, spontaneous (ab), 886 
PNEUMOMEDIASTINUM, technique and findings (ab), 
1031 
PNEuMOoNIA, atypical explosive outbreak of (ab), 324 
chronic Friedlander’s (ab), 324 
moniliasis, following aureomycin therapy (ab), 
687 
Pneumonlirtis, chemical, roentgenography of, 557 
virus, in infancy (ab), 324 
PNEUMOPERITONEUM, pelvic (ab), 896 
therapeutic, right-sided spontaneous pneumo- 
thorax and peritoneal effusion complicat- 
ing (ab), 1024 
PNEUMORETROPERITONEUM See RETROPNEUMOPERI- 
TONEUM 
PNEUMOTHORAX, right-sided spontaneous, complicat- 
ting therapeutic pneumoperitoneum (ab), 
1024 
spontaneous contralateral, complicating thoracic 
surgical procedures (ab), 328 
PoLIOMYELITIS, acute anterior, in adult, para- 
articular calcification and ossification fol- 
lowing (ab), 506 
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Potycystic DISEASE, bilateral hypernephroma as- 
sociated with (ab), 135 
PoLycyTHEMIA rubra vera, radiation therapy with 
radiophosphorus in (ab), 167 
vera, effect of irradiation on universal reaction 
in (ab), 525 
vera, effect of therapy on blood volume, blood 
pressure and spleen size in (ab), 528 
Po.yposis, adenomatous, of jejunum and ileum (ab), 
895 
Po.yps, adenomatous, of large intestine (ab), 497 
gastric (ab), 346 
PorpuyRia, acute intermittent, roentgen manifesta- 
tions of (ab), 348 
Position determination during myelography, simple 
device for (ab), 171 
PosiTIONING, device for, used with transparent table 
top, 853 
PREGNANCY, coarctation of aorta complicated by 
dissecting aneurysm in (ab), 683 
feminizing ovarian tumors and (ab), 350 
leukemia and, 608 
lobectomy for pulmonary tuberculosis during 
(ab), 886 
problem of, in Hodgkin’s disease (ab), 159 
Prepy.oric lesion, significance of (ab), 695 
Priopax for oral cholecystography, 78 
pseudo-albuminuria following (ab), 1032 
ProcipDENTIA, complete, ureters in (ab), 708 
treatment of, in aged (ab), 708 
Pro.apseE, transpyloric, of gastric mucosa, incidence 
and clinical significance of (ab), 1035 
PROSTATE GLAND, treatment of moderately advanced 
carcinoma of, with radioactive gold, 969 
PROTECTION against roentgen and beta radiation, 
lead glass fabric (ab), 177 
from gamma radiation, use of lead shot for (ab), 
177 
radiation, problems of (ab), 176 
PsEUDARTHROSIS of tibia, composite pedicle graft 
for (ab), 906 
PsEUDOHERMAPHRODITISM, female, report of case 
proved roentgenologically, 948 
PsEUDOHYPOPARATHYROIDISM, case of, 
bony demineralization (ab), 682 
Pseudomonas aeruginosa, P* labeled endotoxin of 
(ab), 162 
PsEUDOTUBERCULOUS manifestations in epidemic of 
psittacosis, proved clinicoroentgenologic 
(ab), 687 
Psirracosis, proved clinicoroentgenologic pseudo- 
tuberculous manifestations in epidemic of 
(ab), 687 
PyELOGRAPHY, retrograde, thorotrast injuries follow- 
ing (ab), 333 
PYELONEPHRITIS, atrophic, versus congenital renal 
hypoplasia (ab), 498 
PYELORENAL backflow, studies in (ab), 352 


showing 


RaptatTion damaged skin, circulation of, radio- 


sodium clearance studies on, 980 
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developmental malformations produced by, 272 
effect on unborn embryo immediately after con- 
ception (ab), 156 
exposure, concept of maximum permissible (ab), 
719 
fibrosis of mediastinum, constrictive _peri- 
carditis caused by solitary metastatic carci- 
nosis of pericardium and complicated by 
(ab), 337 
gamma, use of lead shot for protection from 
(ab), 177 
hazards during cholangiographic examinations 
(ab), 888 
hazards to embryo and fetus (ab), 536 
in cobalt 60 beam therapy, physical charac- 
teristics of (ab), 529 
protection, problems of (ab), 176 
Research Society, 658 
roentgen and beta, protection against, using 
lead glass fabric (ab), 177 
sickness and adrenal cortex, relationship be- 
tween (ab), 526 
syndrome in dogs, effect of aureomycin on (ab), 
173 
therapy, clinical, partially explored field of, 179 
therapy, moving field, postgraduate course on, 
305 
therapy, multicurie cobalt 60 units for (ab), 532 
Rapiations, all pertinent ionizing, scientific study 
of physical properties and therapeutic ap- 
plication of, new objective of American 
Radium Society, 539 
ionizing, role of, in causation of ovarian tumors 
(ab), 707 
RapioactiveE and metabolic methods of investigat- 
ing thyroid function, comparison of (ab), 
$32 
sources, various, teletherapy with (E), 108 
RADIOAUTOGRAPHY, Courses in, 659 
in cancer (ab), 164 
RapioGrapuy of human body with radioactive iso- 
topes (ab), 161 
RADIOISOTOPE techniques, courses in, 659 
course in industrial uses of, 487 
RapioLocicaL Sociery oF NortH AMERICA 
officers for 1953, 305 
RaDIOLoGIsT, country (ab), 520 
RaDIOLoGy, course in essential physics of, 487 
postgraduate course in, 304 
RapiopaquE media, newer, for oral cholecystog- 
raphy, 78 
Raptosopium clearance studies on circulation of 
radiation damaged skin, 980 
Rapium applicator, simple, for higher parametrial 
dosage in cancer of cervix uteri, 466 
dosimeter, new instantaneous (ab), 174 
dosimetry, principles of (ab), 174 
treatment of hemangiomas, late results of (ab), 
155 
Rapius, comminuted fractures of distal end of, 
treated by ulnar pinning (ab), 904 


new 
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fibular transplant for osteoclastoma of (ab), 514 
Recistry OF RapioLocic PaTHoLoGy, 1017 
RESPIRATORY TRACT, congenital direct communica- 

tion between, and biliary system (ab), 701 
roentgen diagnosis of lesions of, in children (ab), 
696 
RETICULOENDOTHELIOSIS, acute (ab), $19 
RETROPNEUMOPERITONEUM for roentgen diagnosis of 
upper urinary tract (ab), 136 

laminagraphy in (ab), 705 

technique and results (ab), 704 

technique of (ab), 705 
RHENOCAIN, use of, in bronchography (ab), 688 
RHINOLITH (ab), 318 
Ris, solitary myeloma of, simulating mediastinal 

tumor (ab), 146 
Riss, both first, spontaneous fractures of (ab), 359 
RickEtTs and osteomalacia from renal tubule defects 
(ab), 712 
RocuestER (New York) RoentcGen Ray Society, 
officers for 1953-1954, 488 
ROENTGEN irradiation, deep, spontaneous fractures 
after (ab), 499 
irradiation, factors modifying effect of, on re- 
gression of transplanted lymphosarcoma 
(ab), 175 
irradiation in C;; Black mice, sodium pento- 
barbital anesthesia and mortality from 
(ab), 720 
irradiation mortality, preprotection of mice 
against, by sodium nitrite (ab), 720 
irradiation, repeated whole body, of rats, pro- 
tective effect of small lead shields during 
(ab), 536 
irradiation, total body, effects of, on endocrine 
glands and other organs of rat (ab), 536 
irradiation, transvaginal cone, in cancer of 
cervix uteri, 182 
ray, use of, in diagnosis and therapy of faulty 
ovulation, 88 
-ray beam therapy, directed, 953 
-ray beams of widely different energies, com- 
parison of dose distributions in patients 
treated with (ab), 5 
-ray case planning, org 
system of (ab), 722 
-ray department, diagnostic, monitoring of (ab), 
718 
-ray diffraction, investigation of chemistry of 
dental amalgam by (ab), 721 
-ray exposure, automatic, syringe wired for (ab), 
718 
-ray injury, quantitative and qualitative analysis 
of, in Drosophila experiment (ab), 172 
rays, absorption of 2 mev. constant potential, by 
lead and concrete (ab), 718 
rays, hereditary damage through (ab), 172 
rays, physicochemical and histochemical in- 
vestigation of effect of (ab), 174 
therapy, contact, epibulbar epithelioma cured 
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therapy, depth dose curves for grids in (ab), 537 
ROENTGENOGRAM, delayed, indications for, in 
bronchography (ab), 884 
ROENTGENOGRAMS, satisfactory copies from original 
on production basis, 647 
serial, value of, in estimating progress of pul- 
monary disease (ab), 322 
telephone transmitted, three years of experience 
with diagnosis by (ab), 523 
ROENTGENOGRAPHY, device for immobilizing children 
during (ab), 535 
mass, errors of diagnosis in (ab), 883 
mass miniature, and heart disease (ab), 327 
of immobilized patients, simplified technique 
for, 473 
of mammary gland (ab), 673 
ROENTGENOLOGICAL investigation, factors which in- 
fluence value of (ab), 523 
ROENTGENOLOGY, diagnostic, foundations and re- 
sults of high voltage technique in (ab), 178 
role of, in diagnosis of brain tumors (ab), 669 
Roration therapy of gynecologic tumors, investiga- 
tion of dose distribution in (ab), 718 
Rorarory irradiation (ab), 538 


SACROILIAC articulations, accessory (ab), 139 
SALPINGOGRAPHY, thorotrast injuries following (ab), 
333 
Sarcoma, Ewing’s (ab), 145 
Kaposi’s (ab), 523 
neurogenic, treated by surgery and radiotherapy 
(ab), 356 
of skin following roentgen irradiation (ab), 158 
pseudodiverticular, of stomach, 590 
SCHEUERMANN’S DISEASE (ab), §11 
ScHISTOSOMAL heart disease (ab), 1032 
SCINTILLATION Counter as instrument for in vivo de- 
termination of thyroid weight (ab), 166 
Sco.iosis, megalothymic (ab), 148 
prophylaxis of (ab), 139 
SEMINAL VESICLES, Clinical and anatomopathological 
occurrences documented by vesiculography, 
361 
SEQUESTRUM, eosinophilic granuloma of bone with 
roentgenographic demonstration of, 936 
SHOULDER, and arm, painful states of, diagnosis and 
treatment (ab), 145 
arthrography of (ab), 507 
calcifying tendinitis of (ab), 1043 
fracture-dislocation of (ab), 714 
nontraumatic painful, radiation therapy of (ab), 


SIBLINGS, congenital diaphragmatic hernia.in (ab), 

paradoxical expiratory ballooning of hypo- 


pharynx in, with bilateral choanal atresia 
(ab), 1002 

SICKLE CELL trait, tuberculosis and (ab), 886 

SILICOSIS, postmortem angiogram of lungs in cases 
of (ab), 887 

SINUSES, transverse, diversion of venous blood flow 
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through, in one-sided innominate vein ob- 
struction (ab), 1048 
Sinusitis, chronic maxillary, in children (ab), 317 
SKELETON, changes in, in leukemia (ab), 1045 
maturity of, in infants, roentgenograms of hand 
as index of (ab), 905 
neuroblastoma with metastases to, apparent 
recovery (ab), 711 
roentgen manifestations of unrecognized trauma 
of, in infants, 413 
roentgenological changes in, in early congenital 
syphilis, significance of growth in, 542 
variations in roentgen appearance of, in 
myeloma (ab), 513 
SKELETONS, medieval, from St. George’s Court, 
Naestved, leprous changes in (ab), sor 
SkIn, cancer, and occupational trauma (ab), 154 
circulation of radiation damaged, radiosodium 
clearance studies on, 980 
sarcoma, following roentgen irradiation (ab), 
158 
SKULL, posttraumatic cleft formation in (ab), 316 
primary chondrosarcoma of occipital bone, 598 
SociEDAD COLOMBIANA DE newly 
elected officers, 488 
Sopium fluorescein, tumor diagnosis by selective 
storage of (ab), 168 
nitrate, preprotection of mice against roentgen 
irradiation mortality by (ab), 720 
pentobarbital anesthesia and mortality from 
roentgen irradiation in C;7 Black mice (ab), 
720 
SpeRmatic cord, tumors of (ab), 136 
Spina cord, dumbbell neurofibromas affecting (ab), 
355 
metastases from primary brain tumors, myelo- 
graphic demonstration of, 221 
Spine, blastomycosis and actinomycosis of, 395 
form of hypomobility of, which clinically may 
be misdiagnosed as ankylosing arthritis 
(ab), 505 
laminagraphy in tuberculosis of (ab), 518 
lumbar and sacral cysts causing pain (ab), 139 
lumbar, motion of, 399 
lumbosacral, value of pantopaque myelography 
in diagnosis of herniation of nucleus pul- 
posus in, 231 
technique, dangers and safeguards in osteotomy 
of (ab), 716 
SprROMETRY and angiopneumography (ab), 333 
SPLEEN, modifications of splenoportal circulation fol- 
lowing ligation of venous branches of (ab), 
171 
ruptured, diagnosis by serial roentgen examina- 
tions (ab), 704 
SPLENOMEGALY displacing left kidney and duodeno- 
jejunal angle forward (ab), 131 
SPONDYLARTHRITIS, ankylosing, bony lesions of pubic 
symphysis in (ab), 506 
Sponpy itis, lumbar and sacrolumbar tuberculous 
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myelography with water soluble contrast 
medium in (ab), 148 
SPONDYLOLISTHESIS (ab), 505 
SPRUNG BACK (ab), 515 
STEATORRHEA, Study of (ab), 894 
STENosIs, chronic, of large intestine (ab), 497 
congenital pulmonic, with open foramen ovale 
in infancy (ab), 1027 
Sromacu, aberrant pancreatic tissue in antrum of 
(ab), 1036 
accessory pancreatic tissue in wall of, 22 
and esophagus, importance of roentgen examina- 
tion of anastomosis following surgery on 
(ab), 129 
benign ulcers of greater curvature (ab), 129 
cancer, mortality and survival in (ab), 346 
carcinoma of (ab), 339 
colonic replacement of (ab), 129 
does prolapse of mucosa of, through pylorus 
represent clinical entity? (ab), 696 
duplication of (ab), 1036 
etiology of prolapse of mucosa of, into pylorus 
and duodenal cap (ab), 695 
incidence and clinical significance of transpyloric 
prolapse of mucosa of (ab), 1035 
lesion of, of Loeffler’s syndrome (ab), 703 
malignant degeneration of ulcers of (ab), 698 
mesenchymal tumors of (ab), 345 
new technique in study of mucosal pattern in 
cardiac area of (ab), 1035 
pharmacoroentgenography of (ab), 698 
photofluorography for detection of unsuspected 
neoplasms of, 242 
photofluorography for detection of unsuspected 
neoplasms of, correction, 873 
polyps of (ab), 346 
primary lymphosarcoma of (ab), 130 
“profile line” in roentgen differentiation of in- 
trinsic and extrinsic lesions of (ab), 345 
pseudodiverticular sarcoma of, 590 
relationship between histological lesions and 
radiological signs of cancers of mucous 
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MEN OT-CIRCULATE 


SIEMENS 


RADIOLOGICAL EQUIPMENT 
NOW AVAILABLE IN U. S. 
THROUGH WESTINGHOUSE 


The Siemens-Reiniger line of specialized radi- 
ological equipment which will include body 
section, convergent beam therapy, Chaoul ther- 
apy, and other units is now being distributed 
nationally by the X-ray Division of Westing- 
house Electric Corporation. 


The line of specialized equipment made by 
Siemens-Reiniger-W erke of Germany includes: 


@ Universal and transversal planigraphs, angi- 
ography device and multiple-leaf diaphragm. 


@ Convergent beam therapy, pendulum therapy, 
rotational therapy, all giving high depth dose 
with low skin exposure without multiple port 
techniques. 


@ Chaoul therapy unit, for skin contact treat- 
ment. 


Further details about the Siemens-Reiniger 
equipment are available — for example: 


The convergent beam therapy unit achieves 
percentage depth doses of 200 to 300% at a 
tumor depth of from 4 to 10 cm. In operation, 
the tubehead describes a spiral path on a spheri- 
cal sector. This results in a conical beam which 
can be directed so that the tumor lies in the 


apex of the beam. The maximum dose is, there- 
fore, concentrated on the tumor area; in areas 
other than the tumor, the dose diminishes 
rapidly due to divergence of the rays. 


The Siemens-Reiniger Universal Planigraph 
takes body-section radiographs at 56” target- 
film distances with the patient in any position: 
vertical, horizontal, oblique, or up to 90° 
Trendelenberg. Foreign bodies or cavities are 
located with speed and precision by fluoroscopy 
before radiographing; patient dosage, time, and 
film usage are reduced to as little as 1/10th that 
in conventional body-section techniques. 


These brief examples indicate the scope, pre- 
cision, and the unique features of the Siemens 
line of equipment now handled by Westing- 
house. For full details, call your Westinghouse 
X-ray Representative, or write to Department 
A-87, Westinghouse Electric Corporation, 
X-ray Division, 2519 Wilkens Avenue, Balti- 
more 3, Maryland. 


(This equi pment will be on exhibit at the 
Seventh International Con gress of Radi- 


ology in Co penhagen.) 
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Now See More with the 
Westinghouse Fluorex 


Acceptance of the Fluorex fluoroscopic image amplifier 
has exceeded our expectations, and production schedules 
are being increased to meet the demand. 
The following comments by radiologists indicate the 
high degree of acceptance the Westinghouse Fluorex 
is receiving as a practical clinical device. 
“I would rather have this (Fluorex) image for diag- 
nostic use than 100 films.” 
“I find one M. A. at 85 K. V. sufficient radiation for 
G. I. studies.” 


*... the greatest advance in X-ray diagnosis since the 


discovery of X-ray itself.” 

“You and your associates and also Westinghouse are 
to be congratulated on this great development. You 
are undoubtedly far ahead of everybody in this field 
and have perfected equipment that is certainly ready 
to enter the clinical field.” 

“It is a magnificent job and is going to start us on a 


new path...” 


For complete information on performance, delivery, or 
other matters, ask your Westinghouse X-ray Represen- 
tative, or write to the address below, Department A-88. 


X-RAY DIVISION - WESTINGHOUSE ELECTRIC CORPORATION - BALTIMORE 3, MARYLAND 


FLUOREX 

PORTABLE UNITS 
X-ACTRON 

WESTLINE CABINETS 
MONOFLEX 

PFX 

FLUORADEX 
DUOCONDEX 

SERVICE ACCESSORIES 


you CAN BE SURE...iF ITS 


Westinghouse 


sors 
4 
e 
a 
18287 
* 


“surerg ay ‘Kemproig SZ 
NOILVUOdUOO AVU-X 


Ava-~x 


Aypeorsrss oym JO yo pnf 


ang ‘auoye uorurdo ano Pry ayy ut Suryi0 


ATAVL AVUX .NOILVTITALSNOD. UWAMIId 


, 


INNOWAGAL 


\\ 
\ | 
| 
| 
| | | 
i 
\\ | 
Wy \\ 
Wy 
AW 
\\ \ | 
\ | 
N 


4 i 
4 
be 
: 


